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5 6.9-DISUBSTITUTED 2-rTRANS-(4-AMINOCYCLOHEXYLUMIN01PURINES 

The present invention relates to 6,9-disubstituted 2-[trans-(4-aminocyclohexyl)amino]- 
purines and methods of using the same for antineoplastic agents or for treatment for neuronal 
injury and degeneration. 

10 BACKGROUND OF THE INVENTION 

Cell division, in both normal and neoplastic ceils, is a tightly controlled event which 
occurs by defined stages. Quiescent cells which are not actively dividing, are in the Gq phase, as 
are those terminally differentiated or in a state of temporary arrest. The first phase is the first 
gap (G,) phase during which the cell prepares to synthesize DNA. In late Gj phase at what is 

15 termed a restriction point or R point, the cell commits to entering S phase during which DNA 
synthesis occurs. Upon completion of S phase, the cell enters the second gap (Gj) phase during 
which the cell prepares to divide, which is followed by mitosis, or M phase. 

Inidal experiments in cell cycle regulation revealed the existence of a protein called 
"Maturation Promoting Factor" (MPF), a heterodimer with kinase activity. Later, comparison 

20 of subsequently identified proteins and their underlying genes revealed a family of yeast genes 
known as cell division control (cdc) genes. Further experiments demonstrated that some of the 
cdc genes encode kinases, and were later called cyclin-dependent kinases (cdks). As the result 
of this reclassification, some cell cycle proteins have dual designations, such as cdkl which is 
also known as cdc2. The kinase component of the MPF is now identified as p34*^ and the 

25 regulatory subunit of MPF is now called cyclin B. Cyclins were first identified as proteins 

whose levels oscillated during the cell cycle and were specifically degraded at mitosis. To date, 
animal cyclins A-I and cdks 1-8 have been identified. To further complicate nomenclature, 
subtypes of cyclins and cdks have been identified, such as cyclins B 1 and B2. 

Subsequent research on cell regulation has demonstrated that the stages of cellular 

30 division are achieved in part by modulation cyclins and cyclin-dependent kinases (cdks). 

Cyclins sequentially regulate cdks and are characterized by a 100 amino acid homology region 
termed the "cyclin box" which is involved in binding a protein kinase partner. Cdks are closely 
related in sequence and size (35-40 kDa) and are defined as protein kinases activated by bound 
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cyclin regulatory subunits. Cdks contain a conserved active-site cleft of approximately 300 
amino acids that is characteristic of all eukaryotic protein kinases. Thus, both the cyclins and 
cdks appear to be highly conserved protein families. 

Isolation of individual cyclins and cdks has enabled further identification of the roles 
5 and interactions of each component in cell cycle phase transitions. Excess levels of cdks persist 
throughout the cell cycle. Activation of cdks occurs upon cyclin synthesis and binding to the 
catalytic cdk subunit, the result of which is stimulation of the cdk serine/threonine kinase 
activity. Complete cdk activation requires phosphorylation on a conserved threonine residue 
located in the T-loop by a cyclin-dependent kinase activating kinase (CAK), which is itself a 

10 cdk/cyclin complex composed of cyclin H and cdk7, and a third protein of about 32 kDa. 

Inactivation of the cdk-cyclin complex can result from the phosphorylation of a 
threonine and/or tyrosine residue in the ATP-binding site of the cdk or from binding of one of a 
number of endogenous inhibitor proteins. 

In G, phase, D-type cyclins bind to several different cdks, including cdk2, cdk4, cdk5 

15 and cdk6. but are most commonly associated with cdk4 and cdk6. D-type cyclins are thought to 
act as growth factor sensors, which link cell cycle progression to external cues. Cyclin E-cdk2 
complexes appear in the manunalian cell cycle after the D-type cyclin-cdk complexes. Cyclin 
E synthesis is tightly regulated and occurs in late G, and early S phase. The cyclin E-cdk2 
complex is essential for the cell to begin DNA replication. 

20 The G, cyclins, cyclin D and cyclin E, are transiently produced proteins, with a half-life 

of about 20 minutes. The short half-life is thought to result from a PEST sequence in the C- 
terminal regions of these proteins, the degradation of which appears to be mediated by the 
ubiquitination pathway. 

The Gj cychns, cyclin A and cyclin B, are stable throughout interphase and specifically 

25 destroyed at mitosis through an ubiquitination pathway. Both cyclin A and cyclin B2 appear to 
be degraded only when complexed with their cdk partner [cyclinA-cdk2 and cyclin A/B- 
cdkl(cdc2)]. However, cyclin B 1 destruction is connected with the integrity of the mitotic 
apparatus at the end of metaphase. If the spindle is incorrectly assembled, or chromosomes 
incorrecdy aligned, then cyclin Bl destruction is prevented. 

30 Retinoblastoma protein (Rb), a 105 kDa nuclear phosphoprotein, is a substrate of cyclin- 

cdk complexes of cdks-2, 4 and 6 in Gj phase and functions as one of the major checkpoint 
controls in the cell cycle via carefully orchestrated phosphorylation and dephosphorylation. In 
G(/G„ Rb exists in a hypophosphorylated state. As the cell progresses into late G„ Rb becomes 
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hyperphosphorylated by D-cyclin complexes, which inactivates Rb and drives the cell into S 
phase resulting in cell cycle progression and cell division. This state of hyperphosphoryiation of 
Rb remains in Gj. During late M phase, Rb is dephosphorylated, thus returning to the 
hypophosphorylated state. Phosphorylation of the Rb protein alters its binding characteristics; 
5 in the hypophosphorylated state, Rb binds to and sequesters specific transcription factors, such 
as E2F, the binding of which prevents the exit from the G, phase. Once cdks 
hyperphosphorylate Rb, the transcription factors are released which can then activate 
transcription of genes necessary for S phase progression, for example, thymdine kinase, myc, 
myb, dihydrofolate reductase, and DNA polymerase-a. 

10 Localization of cyclin-CDK complexes is also very suggestive about the role each 

complex plays in the pathway. Nuclear cyclins A and E bind to pl07 and pi 30, possibly 
because they are in the nucleus. Mammalian cyclin Bl accumulates in the cytoplasm in Gj 
phase and translocates into the nucleus at the beginning of mitosis. Cyclin B associates with 
the spindle apparatus, in particular with the spindle caps, and it is thought that the cyclin B-cdc2 

15 kinase may be involved in the formation of the spindle through phosphorylating com.ponents of 
the mitotic apparatus. In addition, cyclin B 1 is part of a feedback mechanism ensuring correct 
assembly of the metaphase mitotic apparatus. Human cyclin B2 is almost exclusively 
associated with the membrane compartment, and in particular the Golgi apparatus. Cyclin B2- 
cdc2 is involved in the disassembly of the Golgi apparatus when cells enter mitosis. 

20 Cdc2-cyclin B kinase is a key mitotic factor which appears to be highly conserved and is 

thought to be involved in cell cycle transitions in all eukaryotic cells. Histone HI is a substrate 
for cdc2-cyclin B; histone HI is selectively phosphorylated on specific sites in mitosis, which is 
thought to be important for chromatin condensation. The cdc2-cychn B complex also 
phosphorylates lamin, which is responsible for nuclear lamina breakdown. The nuclear lamina 

25 is made up of a polymer of lamin subunits that are hyperphosphorylated at mitosis, and this 
phosphorylation is responsible for their disassembly. Lamins are part of the intermediate 
filament family of proteins, and cdc2-cyclin B phosphorylates a subset of the sites 
phosphorylated at mitosis on the cytoplasmic intermediate filament subunits. vimentin and 
desmin. Thus, the cdc2-cyclin B complex is involved in the reorganization of the cell 

30 architecture at mitosis. 

In addition, cdc2-cyclin B is involved in the reorganization of microfilaments, through 
phosphorylation of non-muscle caldesmon, an 83 kDa protein that binds to actin and 
cahnodulin, and inhibits actomyosin ATPase activity. At mitosis, caldesmon is phosphorylated 
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by cdc2-cyclin B, which weakens its affinity for actin and causes it to dissociate from 
microfilaments. 

Cdc2-cyclin B is implicated in actomyosin filament regulation, by phosphorylating the 
myosin in the contractile ring, which divides the cell into two (cytokinesis). In metaphase, the 
5 myosin II regulatory light chain (MLC) is phosphorylated on two main sites at the N-tenninus. 
Once phosphorylated. the myosin is prevented from interacting with actin. At anaphase, these 
two sites are dephosphorylated. 

Cdc2-cyclin B also plays a role in reorganization of the membrane compartment at 
mitosis. For example, cdc2-cyclin B phosphorylates rablAp and rab4p. When rab4p is 

10 phophorylated by cdc2-cyclin B, it dissociates from the membrane compartment. 

At mitosis, most forms of transcription are inhibited. Again, cdc2-cyclin B plays a role 
in inhibition of pol Ill-mediated transcription by phosphorylating TFIIIB. Given that pol I, pol 
n and pol m-mediated transcription share several common factors, such as TATA-binding 
protein (TBA), it is likely that cdc2-cyclin B is involved in down-regulating all forms of 

1 5 transcription at mitosis . 

Given the importance of cyclin/cdk complexes in triggering cell cycle division, they are 
under tight regulatory mechanisms. Since their initial discovery, cyclins and cdks have been 
shown to interact with other transcription factors and proteins involved in a broad range of 
cellular pathways. Cdk7 has been identified as a component in transcription factor IIH (TFIIH), 

20 which contains the RNA polymerase 11 C-terminaL-domain (CTD) kinase activity. More 
recently, cdk8 which partners with cyclin C, has also been discovered to phosphorylate the 
CTD of RNA polymerase II, but does not appear to possess CAK activity. Thus, it is clear that 
cdks participate in a broad range of cellular functions in addition to cell cycle regulation. CDK- 
inhibitor proteins (GDIs) are small proteins that bind and inactivate specific cyclin-CDK 

25 complexes, or monmeric CDKs. These inhibitors can be grouped into two families based on 
sequence and functional similarities. The INK4 family includes pl5''*'^'^ pl6^^\ pl8 and pl9 
which specifically bind cdk4 and cdk6. pie^"^" and pl5^^*^'^ contain four ankyrin repeats and, 
in addition to sharing significant homology, are encoded by adjacent genes on the 9pl2 locus. 
High cellular levels of pl6 results in inactivation of cdk4 because pl6 binds cyclinD- 

30 cdk4 and cyclin D-cdk6 complexes. The gene for pie^^*^' (MTS 1) is recognized as a potential 
tumor suppressor gene, as it is rearranged, deleted or mutated in a large number of tumor cell 
lines, and in some primary tumors. In one study of hereditary melanoma, about half the 
families had germline muutions in the pl6^^' gene. Rb is a repressor of pl6^^\ Inactivation 
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of cellular Rb, either by mutation or viral antigens, correlates with increased levels of plS^'^'*. 
?16^^\ pi 5^*^^®, and p 18 inhibit binding of cyclin D with cdk4 and cdk6. 

The second family of GDIs is the Kip/Cip family which includes p2l^^^''^^^'\ p27'"'** 
and p57^^^. p27^^^ is present in proliferating cells in a latent or masked form. Upon 
5 stimulation, pZ?*^**' is unmasked and binds to and inhibits cyclin-CDK4/6 complexes. The 
Kip/Cip family proteins have strong homology in the N-terminus, the region that binds the 
cyclin-cdk complexes. The Kip/Cip family proteins preferentially bind to and inhibits cyclin- 
cdk complexes involved in the Gj and S phase complexes over those involved in the M phase. 
P21 (also known as WAFl, Cipl and Sdil) is induced by p53 and forms a ternary 

10 complex with proliferating cell nuclear antigen (PCNA), a subunit of DNA polymerase 5 in 
several cyclin-CDK2 complexes, including cyclins A, Dl and E. PZl^^*^^ expression in 
growing, quiescent and senescent cells correlates with a role as a negative regulator of S phase 
entry. P21*'^''"* mRNA is upregulated as cells become senescent or quiescent, and after serum 
stimulation of quiescent cells, and decreases as cells enter S phase. p21 inactivates cyclin E- 

15 cdk2, cyclin A-cdk2, and cyclins D1-, D2- and D3-cdk4 complexes. 

Genetic analysis of numerous human tumors reveals a disproportionate numer of altered 
cell cycle proteins, and it is this aberration that is thought to cause abnormal cell cycle. For 
example, cyclin Dl is the bcI-1/PRADl proto-oncogene that is either overexpressed or 
deregulated in a variety of human tumors. The cyclin Dl/CCNDl gene, located at chromosome 

20 1 lql3, is amplified in a number of cancers, mainly breast and non-small cell lung carcinomas. 
This correlates with the observation that overexpression of cyclin Dl is a common feature in the 
tumors with this specific 1 lql3 amplicon. The gene for pi 6 is rearranged, deleted or mutated 
in a large number of tumour cell lines, and in some primary tumours. Mutations in cdk4, 
specifically an Arg24Cys mutation, has been identified in two unrelated hereditary melanoma 

25 families. This mutation was found in 1 1/1 1 of the melanoma patients, 2/17 unaffecteds and 0/5 
spouses (Zuo, L., et al.. Nature Genetics 12 1996:97-99). This mutation has a specific effect on 
the pi 6*'^*^'*'* binding domain of cdk4, but has no affect on the ability to bind to cyclin D and 
form a functional kinase. As a result of this mutation, the cyclin D/cdk4 complex is resistant to 
normal physiological inhibition by pl6*'^'^'*^ Other studies have demonstrated that about half 

30 the familial melanoma kindreds show evidence of linkage to the region of chromosome 9p21 
that contains the pie'^*^"*" gene. The types of pie'^*^*** mutations identified include a nonsense 
mutation, splice donor mutation, an unidentified mutation that prevents pi 6*^*^^* transcription, 
and 3 missense mutants that are unable to bind to cdk4 or cdk6. Overexpression of cdk4 as a 
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result of gene amplification has been identified in a study of 32 glioma cell lines (He, J., et al.. 
Cancer Res. 54:5804-5807, 1994). This alteration was observed among the ten cases having 
intact pi 6 genes. Genetic analysis of glioma cell lines revealed that 24 of 32 glioma cell lines 
had one of two alternative genetic alterations, each of which indicates that increased cdk:4 
5 kinase activity is important to glial tumor development. Cdk4 maps to the long arm of 

chromosome 12 and is found overexprcssed in certain tumors because of its amplification as a 
component of an amplicon that includes other relevant genes, such as SAS and MDM2. All of 
the above conditions lead to activation of cdk4. Overexpression of cyclins B 1 and E in 
leukemic and solid tumor cell lines, as well as altered patterns of cyclin E expression in breast 

10 cancer has also been reported. 

Cellular hyperproliferation occurs in a number of disease states. The most common 
hyperproiiferative diseases are neoplasms, which are typically named according to the original 
source of the hyperproiiferative tissue. Neoplasms are defined as new growths of animal or 
plant tissue that resemble more or less the tissue from which it arises, but serve no physiologic 

15 function, and are benign, potentially malignant or malignant in character. Neoplasms arise as 
the result of loss of normal controls, leading to unregulated growth. Neoplastic cells may lack 
differentiation and acquire the ability to invade local tissues and metastasize. Neoplasms may 
develop in any type of tissue of any organ at any age. The incidence, and mortality rate, of 
neoplasms generally increases with age, with certain neoplasms having peak incidence between 

20 the ages of 60 and 80 (e.g. prostate, stomach and colon). However, other neoplasms have a 
peak incidence from birth to 10 years of age (e.g. acute lymphoblastic leukemia). Diet, 
exposure to carcinogens, particularly use of tobacco, and familial predispositions also affect 
incidence of particular neoplasms. 

Neoplastic cells differ from normal cells in a number of important aspects, including 

25 loss of differentiation, increased invasiveness and decreased drug sensitivity. Another 

important difference is the unchecked growth of cells, which is thought to result from loss of 
normal cellular cond-ol mechanisms of these cells are either deactivated, bypassed or otherwise 
disregarded, leaving the neoplastic cells to proliferate without regard to the normal controlling 
mechanisms. 

30 Neoplasm is an abnormal mass of tissue, the growth of which exceeds and is uncoordinated 
with that of the normal tissue, and persists in the same excessive manner after cessation of the 
stimuli which evoked the change. 

Neoplasms are classified as either benign or malignant. Benign neoplasms exhibit slow. 
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localized growth that is usually circumscribed due to their encapsulation by a fibrous 
connective tissue capsule. Whereas benign neoplasnas rarely cause the death of the organism, 
untreated malignant neoplasms have a high probability of killing the organism. Malignant 
neoplasms are generally nonencapsulated, and usually exhibit a more rapid growth rate. 
5 Malignant neoplasms often invade surrounding tissues and vessel and spread to distant body 
sites. Malignant neoplasms are generically described as "cancer" or as "tumors"; the latter term 
denotes swelling. 

Myeloproliferative disorders are a group of disorders characterized by abnormal 
proliferation by one or more hematopoietic cell lines or connective tissue elements. Four 

10 disorders are normally included as myeloproliferative disorders: polycythemia vera (primary 
polycythemia; Vaquez' Disease), myelofibrosis (agnogenic myeloid metaplasia), chronic 
myelogenous leukemia and primary (essential) thrombocythemia. Acute leukemia, especially 
erythroleukemia, and paroxysmal noctemal hemoglobinuria are also classified as 
myeloproliferative disorders. Each of these disorders is identified according to its predominant 

15 feature or site of proliferation. Although each results from proliferation of different cells, each 
has been shown to be caused by a clonal proliferation arising at the level of a pluripotent stem 
cell, which causes varying degrees of abnormal proliferation of erythroid, myeloid, and 
megakaryocytic precursors in the bone marrow. All myeloproliferative disorders have a 
tendency to terminate in acute leukemia. 

20 Leukemias are malignant neoplasms of the blood-forming tissues. At least two viruses 

are associated with causing leukemias in humans. The Epstein-Barr virus is associated with 
Burkitt's lymphoma and the human T-cell lymphotropic virus, also called human acute 
leukemia/lymphoma virus (HTLV-1) has been linked to some T cell leukemias and lymphomas. 
Exposure, especially prolonged exposure to chemical agents, such as benzene and some 

25 antineoplastics, or to ionizing radiation, genetic predisposition (e.g. Down*s syndrome) and 
some familial disorders (e.g. Fanconi's anemia) result in predispositions to leukemias. 

Development of leukemias appears to occur through a single cell cycle through two or 
more steps with subsequent proliferation and clonal expansion. Leukemias are currently 
classified according to their cellular maturity; acute leukemias are predominantly 

30 undifferentiated cell populations and chronic leukemias are more mature cell fomis. Acute 
leukemias are further divided into lymphoblastic (ALL, also known as acute lymphocytic 
leukemia) and myeloid (AML, also known as acute myelocytic, myelogenous, myeloblastic, 
rayelomonoblastic) types. They may be further classified by morphologic and cytochemical 
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appearance according to the French- American-British (FAB) classification or according to type 
and degree of differentiation. Chronic leukemias are classified as either lymphocytic (CLL) or 
myelocytic (CML). CLL is characterized by the appearance of mature lymphocytes in the 
blood, bone marrow and lymphoid organs. CML is characterized by the predominance of 
5 granulocytic cells of all stages of differentiation in blood, bone marrow, liver, spleen and other 
organs. 

Myelodysplastic Syndrome (MDS) is characterized as a clonal proliferative disorder in 
which a normal or hypercellular bone marrow is associated with anemia and dysmyelopoiesis. 
Hemapoietic cells which may proliferate include erythroid, myeloid and megakaryocytic forms. 

10 MDS is a relatively new designation of group of disorders known as 

Preleukemia, Refractory Anemias, Ph-Chromosome-Negative Chronic Myelocytic Leukemia, 
Chronic Myelomonocytic Leukemia and Agnogenic Myeloid Metaplasia. The FAB system 
provides further classification of Myelofibrosis. 

Lymphomas are a heterogeneous group of neoplasms arising in the reticuloendothelial 

15 and lymphatic systems. The major types of lymphomas are Hodgkin's disease and non- 
Hodgkin's lymphoma, as well as the rarer Burkitt's lymphoma and mycosis fungoides. 
Hodgkin's disease is a chronic disease with lymphoreticular proliferation of unknown cause 
that may present in localized or disseminated form, and is further classified according to four 
histopathologic profiles. Non-Hodgkin's lymphomas are a heterogeneous group of 

20 diseases consisting of neoplastic proliferation of lymphoid cells that usually disseminate 

throughout the body. The former terms, lymphosarcoma and reticulum cell sarcoma, are now 
being replaced with terms that reflect that cell of origin and biology of the disease. The 
Rappaport classification is based on the histopathology; on the degree of the differentiation of 
the tumor; and on whether the growth pattern is diffuse or nodular. The Lukes and Collins 

25 classification is based upon the cell of origin, specifically whether it is T cell or B cell derived, 
histiocytic (or monocytic) origin or unclassifiable. The International Panel Working 
Formulation of the National Cancer Institute categorizes non-Hodgkin's lymphomas using the 
above classifications. 

Burkitf s lymphoma is a highly undifferentiated B cell lymphoma that tends to involve 
30 sites other than the lymph nodes and reticulendoethlial system. Burkitt's lymphoma, unlike 
other lymphomas, has a specific geographic distribution, which suggests an unidentified insect 
vector and an infectious agent. Evidence points to the herpes like Epstein-Barr virus. 

Mycosis fungoides is an uncommon chronic T cell lymphoma primarily affecting the 
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skin and occasionally internal organs. 

Plasma cell dyscrasias (PCDs). or monoclonal gammopathy, are disorders characterized 
by the disproportionate proliferation of one clone of cells normally engaged in immunoglobulin 
(Ig) synthesis, and the presence of a structurally and electrophoretically homogeneous IG or 
5 polypeptide subunit in serum or urine. The disorders may be primarily asymptomatic to 
progressive, overt neoplasms (e.g., multiple myeloma). The disorder results from 
disproportionate proliferation of one clone producing a specific Ig: IgG. IgM, IgA, IgD or IgE. 

Multiple myeloma, also known as plasma cell myeloma or myelomatosis, is a 
progressive neoplastic disease characterized by marrow plasma cell tumors and overproduction 
10 of an intact monoclonal Ig (IgG, IgA, IgD or IgE) or Bence Jones protein, which is free 

monoclonal k or X light chains. Diffuse osteoporosis or discrete osteolytic lesions arise due to 
replacement by expanding plasma cell tumors or a osteoclast-activating factor secreted by 
malignant plasma cells. 

Macroglobulinemia, or primary or Waldenstrom's macroglobulinemia, is a plasma cell 
15 dyscrasia involving B cells that normally synthesize and secrete If,M. Macrogolbulinemia is 
distinct from myeloma and other PCDs, and resembles a lymphomatous disease. Many patients 
have symptoms of hyperviscosity, fatigue, weakness, skin and mucosal bleeding and so forth. 

Heavy chain diseases are neoplastic plasma cell dyscrasias characterized by the 
overproduction of homogenous y, a, |x, and S Ig heavy chains. These disorders result in 
20 incomplete monoclonal Igs. The clinical picture is more like lymphoma than multiple 
myeloma. 

Hypersplenism is a syndrome in which circulating cytopenia is associated with 
splenomegaly. Treatment of patients with hypersplenism requires therapy for the underiying 
disease, not splenectomy. Lymphoproliferative and myeloproliferative diseases are some, but 
25 not the sole, causes of hypersplenism. Myeloproliferative disorders causing hypersplenism 
include polycythemia vera, myelofibrosis with myeloid metaplasia, chronic myelogenous 
leukemia and essential thrombocythemia. Chronic lymphocytic leukemia and the lymphomas 
(including Hodgkin's disease) are specific lymphoproliferative disorders that may cause 
hypersplenism. 

30 Lung tissue is the site for both benign and malignant primary tumors, as well as the site 

of metastasis from cancers of many other organs and tissues. Cigarette smoking causes an 
overwhelming percentage of lung cancers, estimated at over ninety percent of the cases in men 
and about seventy percent of the cases in women. Exposure to occupational agents such as 
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asbestos, radiation, arsenic, chromates, nickel, chloromethyl ethers, poison gas, and coke oven 
emissions is also associated with lung cancer. The most common types of lung cancer are 
squamous cell, small and large cell and adenocarcinoma. 

About ninety-five percent of the stomach cancers are carcinoma; less common are 
5 lymphomas and leiomyosarcomas. Gastric carcinomas are classified according to gross 

appearance; protruding, penetrating (the tumor has a sharp, well-circumscribed border and may 
be ulcerated) and spreading or miscellaneous, which has characterisdcs of two of the other 
types. 

Pancreatic cancers may be exocrine tumors, which are mostly adenocarcinomas arising 

10 from duct cells rather than the acinar cells, or endocrine tumors, which include insulinoama. 
Gastrin-producing pancreatic tumors involving cells of the non-P-type or in the duodenal wall 
can cause Zollinger-Ellison Syndrome, a syndrome marked by hypergastrinemeia. Sometimes 
other endocrine abnormalities, particularly with the parathyroids, or pituitary and adrenal glands 
cause a polyglandular disorder known as multiple endocring neoplasia (MEN). Non-P islet cell 

15 tumors may cause a syndrome known as Vipoma Syndrome, which is characterized by 
prolonged massive watery diarrhea. 

Neoplasms of the bowel include tumors of the small intestine, tumors of the large 
intestine, and cancer of the colon and rectum. Benign small intestine tumors may arise from 
jejunal and ileal neoplasms, including leiomyomas, lipomas, neurofibromas, and fibromas, 

20 Malignant small intestine tumors, such as adenocarcinomas, are uncommon, and typically arise 
in the proximal jejunum. Patients with Crohn* s disease of the small intestine are more prone to 
such adenocarcinomas rather than patients with Crohn's disease of the colon. In patients with 
Crohn's disease, the tumors tend to occur distally in the bypassed or inflamed loops of the 
bowel. Carcinoid tumors typically arise in the small bowel, especially the ileum, and in about 

25 half the cases, multiple tumors exist. Kaposi's sarcoma, which occurs frequently in transplant 
recipients and AIDS patients, have gastrointestinal involvement in about half the cases. Lesions 
may occur anywhere in the GI tract, but are usually found in the stomach, small intestine, or 
distal colon. 

Tumors of the large bowel include polyps of the colon and rectum. Polyps are a mass of 
30 tissue that arises from the bowel wall and protrudes into the lumen. Polyps are classified on the 
basis of their histology, as tubular adenomas, tubulovillous adenomas, villous adenomas, 
hyperplastic polyps, hamartomas, juvenile polyps, polypoid carcinomas, pseudopolyps, 
lipomas, leiomyomas and even rarer tumors. 
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Malignant tumors may also arise in the anorectum. These are epidermoid (squamous 
cells) carcinoma of the anorectum which comprise about three to five percent of rectal and anal 
cancers. 

In Western countries, cancer of the colon and rectum are second to lung cancer in 
5 accounting for more new cases each year. In the USA» aobut 75,000 people died of these 
cancers in 1989; about 70 % occurred in the rectum and sigmoid colon, and 95% were 
adenocarcinomas. 

Neoplasms of the liver include benign neoplasms, which are relatively common but 
often undetected, and malignant neoplasms. Hepatocellular adenoma is the most important 

10 benign liver neoplasm. Asymptomatic small hemangiomas occur in one to five percent of 
adults. Bile duct adenomas and other mesenchymal neoplasms also occur, but are relatively 
rare. Malignant neoplasms of the liver are the most common form of hepatic tumor, and the 
liver is a frequent site of bloodbome metastases, usually from lung, breast, colon, pancreas and 
stomach primary tumors. The incidence of hepatocellular carcinoma is linked with chronic 

15 hepatitis B virus in certain parts of Africa and Southeast Asia. In North America, Europe and 
other areas of low prevelence, most of the patients have underlying cirrhosis. Fibrolamellar 
carcinoma is a distant variant of hepatocellular carcinoma with characteristic morphology of 
malignant hepatocytes enmeshed in lamellar fibrous tissue. Fibrolamellar carcinoma usually 
affects relatively young adults, and has no association with preexisting cirrhosis, chronic 

20 hepatitis B virus infection or other known risk factors. Other primary malignancies of the liver 
include cholangiocarcinoma (a tumor arising from intrahepatic biliary epithelium), 
hepatoblastoma (which is one of the most common cancers in infants) and angiosarcoma (which 
is associated with industrial exposure to vinyl chloride). Leukemia and related disorders may 
involve hepatic tissues, thought to be the result of infiltration with abnormal cells. 

25 Multiple Endocrine Neoplasia (MEN) Syndromes are a group of genetically distinct 

familial diseases involving adenomatous hyperplasia and malignant tumor formation in several 
endocrine glands. Three distinct syndromes have been identified. Type I (MEN-I) is 
characterized by tumors of the parathyroid glands, pancreatic islets, and the pituitary. Type 11 
(MEN-II) is characterized by medullary carcinoma of the thyroid, pheochromocytoma and 

30 hperparthyroidism. Type HI (MEN-HI) is characterized by multiple mucosal neuromas, 
medullary carcinoma of the thyroid, and pheochromocytoma. 

Carcinoid syndrome is usually caused by metastatic intestinal carcinoid tumors that 
secrete excessive amount of vasoactive substances, including serotonin, bradykinin, histamine, 
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prostaglandins and polypeptide hormones. Abnormal levels of these subtances cause a variety 
of symptoms, often episodic cutanteous flushing, cyanosis, abdominal cramps, diarrhea, and 
valvular heart disease. 

Neoplasms of the bone and joints may be benign or malignant. Benign tumors of the 

5 bone include osteochondromas (osteocartilaginous exostoses), which are the most common 
benign bone tumors in children between ages 10 to 20, benign chondromas (which are located 
within the bone), which occur most commonly in children and young adults between the ages 
10 to 30, chondroblastoma (which arises in an epiphysis), which is rare, but most common in 
children between the ages of 10 to 20, chondromyxofibromas, osteoid osteoma, giant cell 

10 tumors and fibromatous lesions. Primary malignant tumors of the bone include osteogenic 
sarcoma (osteosarcoma), which is the second most common primary bone tumor, 
fibrosarcomas, malignant fibrous histiocytoma, chondrosarcomas, mesenchymal 
chondrosarcoma, Ewing*s tumor (Ewing's sarcoma), malignant lymphoma of bone, multiple 
myeloma, and malignant giant cell tumor. 

15 Primary cancers of other tissues may metastasize to bone tissue. The most common are 

carcinomas arising in the breast, lung, prostate, kidney, and thyroid. 

Central nervous system (CNS) neoplasms are generally classified according to the 
organ. Primary intracranial neoplasms are subdivided into six classes: tumors of (1) the skull; 
(2) the meninges; (3) the cranial nerves; (4) the neuroglia and ependyma; (5) pituitary or pineal 

20 gland; and (6) those of congenital origin. Skull neoplasms include osteoma, hemangioma, 

granuloma, xanthoma, and osteitis deformans. The meninges neoplasms include meningioma, 
sarcoma, and glomatosis. The cranial nerve neoplasms include glioma of the optic nerve, and 
schwannoma of the 8th and 5th cranial nerves. The neuroglia neoplasms include gliomas and 
ependymomas. The pituitary or pineal body neoplasms include pituitary adenoma and 

25 pinealoma. The congenital origin neoplams include craniopharyngioma, chordoma, germinoma, 
teratoma, dermoid cyst, agioma and hemangioblastoma. 

Spinal cord neoplasms are lesions that compress the spinal cord or its roots, arising from 
the cord parenchyma, roots, meninges, or vertebrae. Primary spinal cord neoplasms are much 
less common than intracranial tumors. Metastatic lesions are common and may arise from 

30 carcinomas of the lung, breast, prostate, kidney, thyroid or lymphoma. 

Genitourinary neoplasms occur at any age and in both sexes; however, they account for 
about 30% of cancer in the male and 4% in the female. Adenocarcinoma of the prostate 
accounts for a significant number of malignancies in men over 50. Prostate adenocarcinoma is 
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thought to be hormone related and its pathology is typically glandular. Carcinoma of the 
kidney, adenocarcinoma, is only about one to two percent of adult cancers, but most solid 
kidney tumors are malignant. Wilms* tumors, an embryonal adenomyosarcoma of the kidneys, 
occurs fetally and is often not diagnosed for several years. Renal pelvis and ureter neoplasms 
5 are histologically similar. Urinary bladder neoplasms may be induced by known urinary 
carcinogens such as aniline dyes, and the most common is transitional cell carcinoma, less 
common is squamous cell carcinoma. Rarer genitourinary neoplasms include carcinoma of the 
urethra, and penis. Neoplasms of the testis account for the majority of solid malignancies in 
males under 30. Most malignant testicular tumors arise from the primordial germ cell and are 

10 classified according to the cell type involved. 

Breast cancer is the most common cancer in women. In the USA, the cumulative risk 
for women of all ages of developing breast cancer is about 10%, but that of dying from the 
disease is only about 3.6%. However, the risk increases with age, a family history of breast 
cancer, exposure to radiation, and even diet is implicated in higher risk. 

15 Breast cancers are routinely typed for esu-ogen- and progesterone-receptor analysis. 

About two thirds of the patients have estrogen-receptor positive (ER+) breast tumors. Tumors 
which are progesterone positive are thought to have functional estrogen receptor and the 
presence of both receptors gives a greater likelihood of favorable response to endocrine 
treatment than the presence of just one receptor. Endocrine therapy, usually tamoxifen, is 

20 preferred in estrogen receptor-positive tumors. Estrogens and androgens are also effective, but 
less favored due to undesirable side effects induced by higher levels of these hormones than 
other forms of endocrine treatment. Breast cancer may metastasize to almost any organ in the 
body, but most common sites of metastatisis are the lung, liver, bone, lymph nodes and skin. 
Lobular carcinoma in situ (LCIS) or lobular neoplasia, is most frequently found in 

25 premenopausal women. Ductal carcinoma in situ (DCIS) occurs in both pre- and 

postmenopausal women. DCIS forms a palpable mass. LCIS and DCIS account for about 90% 
of all breast cancers. The rarer forms, medullary and tubular lesions, have a somewhat better 
prognosis. 

The most common gynecologic neoplasms are endometrial carcinomas, which ranks 
30 fourth in frequency after breast, colorectal and lung cancers in women. Endometrial carcinomas 
are characterized by their clinical staging, ranging from in situ at stage 0, to metastasis to 
distant organs at stage IVB. Endometrial carcinomas typically produce estrogen and the current 
treatment approaches are surgery and progesterone therapy. 
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Ovarian cancers account for about 18% of all gynecologic neoplasms. About 80% of 
malignant ovarian cancers arise from the ovarian epithelium and are classified according to 
their histology. Tumors may also arise from germ cells or stroma. 

Vulvar carcinoma accounts for about 3-4% of all gynecologic neoplasms. Vulvar 
5 carcinoma usually occurs after menopause, and about 90% are squamous ceil carcinomas. 
About 4% are basal cell carcinomas and the rest include intraepithelial carcinomas, 
adnocarcinoma of Bartholin's gland, fibrosarcoma and melanoma. 

Vaginal carinoma accounts for about 1% of gynecologic malignancies, with a peak 
incidence from about ages 45 to 65. About 95% of vaginal carcinomas are squamous cell 
10 carcinoma. Primary carcinoma of the oviduct is rare, and typically spread directly or by the 
lymphatics. 

Trophoblastic disease or neoplams of trophoblastic origin, can follow intra- or 
extrauterine pregnancy. A degenerating pregancy results in a hydatidiform mole of which about 
80% are benign. 

15 Neoplasms may arise in the ear canal and affect hearing. Ceruminomas also arise, are 

typically malignant despite appearing benign histologically and are treated by surgical removal. 
Basal cell and squamous cell carcinomas frequently develop on the external ear as the result 
from regular sun exposure, and are also typically treated by surgical removal. The middle ear 
may be the site of squamous cell carcinomas. Nonchromaffin paragangliomas may arise in the 

20 temporal bone. 

The most common malignant tumor in the nose and paranasal sinuses is squamous cell 
carcinoma; less common are adenoid cystic and mucoepidermod carcinomas, malignant mixed 
tumors, adenocarcinomas, lymphomas, fibrosarcomas, osteosarcomas, chondrosarcomas, and 
melanomas. 

25 Squamous cell carcinoma of the nasopharynx is more commonly observed in children 

and young adults. 

The most conmion malignancies of the upper respiratory tract are squamous cell 
carcinomas of the tonsil and of the larynx. Both are more common in males and are associated 
with tobacco smoking and ethanol ingestion; about 85 % of patients with cancer of the head or 
30 neck have a history of ethanol and tobacco consumption. 

In the head and neck, about 90% of the cancers are squamous cell (epidermoid) 
carcinoma. Melanomas, lymphomas and sarcomas are relatively rare forms of primary head and 
neck cancers. Cancers of the head and neck are classified according to the size and site of 



wo 99/43675 PCTAJS99/034S0 

15 

involvement of the primary neoplasm; number and size of metastases to the cervical lymph 
nodes; and evidence of distant metastases. j 

Ophthalmologic cancers may arise in the skin of the eyelids and may be benign or 
neoplastic. Common benign growths are xanthelasmas, which form yellow-white flat plaques 
5 of lipid material subcutaneously. Basal cell carcinomas are more conmion; treatment is 
typically surgical removal or radiation therapy. Other less conmion malignant tumors are 
squamous cell or meibomian gland carcinomas and other types of melanomas. The most 
common primary ocular malignancy is malignant melanoma of the choroid. 

Tumors also arise in the skin tissue, and include benign tumors such as moles, lipomas 

10 and the like, as well as malignant tumors. About 40-50% of malignant melanomas arise from 
melanocytes in moles. Malignant skin cancers are either basal cell or squamous cell carcinomas 
and frequently arise in sun-exposed areas of skin. They are the most common malignancies, 
and the incidence is rising. Less common malignancies include malignant melanoma, Paget's 
disease of the nipple or estramammary Patent's, Kaposi's sarcoma (KS), and cutaneous T cell 

15 lymphoma (mycosis fungiodes). The incidence of KS is increasing as the result of the 
increased incidence of AIDS. KS arises in about one third of patients with AIDS. 

Oral cancers account for about 5% of cancers in men and 2% of cancers in women. The 
most common form of oral cancer is squamous cell carcinoma. Incidence increases with age 
and risk factors, particularly tobacco and alcohol consumption. 

20 Surgery is the oldest effective form of treatment of neoplasms. Success is largely 

achieved if the neoplasm is detected in its early stages and has not metastasized. Radiation is 
also important therapy, and is the favored therapy of many neoplasms such as Hodgkin*s 
disease, early stage non-Hodgkin's lymphomas, and squamous cell carcinoma of the head and 
neck. Radiation has proven very successful as an adjunct to surgery and antineoplastic drugs. 

25 Antineoplastic drugs are also useful in the treatment of neoplasms, and are classified 

according to their mechanism of action. Numerous combinations, typically of antineoplastic 
drugs with differing mechanisms of action, have proven to be particularly effective therapy, 
permit lower doses and frequently minimize negative side effects. Antineoplastic drugs 
frequently target fundamental biological processes necessary for cell replication or growth. 

30 Alkylating agents, such as mechlorethamin and cyclophosphamide, alkylate DNA, and 

resurict DNA replication. 

Antimetabolites, which are directed to disruption of necessary cell division pathways, 
include: 
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Folate antagonists bind to dehydrofolate reductase and interfere with pyrimidine 
synthesis. Folate antagonists are S-phase specific. Methotrexate is a very commonly used 
antineoplastic folate antagonist. 

Purine antagonists block de novo purine synthesis and are S-phase specific. 6- 
5 Mercaptopurine is an example of a purine antagonist. 

Pyrimidine antagonists interfere with thymidylate synthase to reduce thymidine 
production and are S-phase specific. A frequently used pyrimidine antagonist is 5-fluorouracil. 

Cytarabine inhibits DNA polymerase and is S-phase specific. 

Plant alkyloids include vincas, such as vinblastine and vincristine, and 
10 podophyllotoxins, such as etoposide. Plant alkyloids are effective in the metaphase and inhibit 
mitosis by a variety of mechanisms including altering microtubular proteins. 

Antibiotics include doxorubicin and daunomycin, which intercalate between DNA 
strands to inhibit the uncoiling of DNA; bleomycin, which causes incisions in DNA strands; 
and mitomycin, which inhibits DNA synthesis by acting as a bifunctional alkylator. 
15 Nitrosureas include carmustine and lomustine and alkylate DNA or cause carbamoylate 

amino acids in proteins. 

Inorganic ions, such as cisplatin, cause inter- and intracalation of DNA strands to inhibit 
the uncoiling of DNA. 

Biologic Response Modifiers, such as the interferons, have antiproliferative effects, but 
20 their specific role is not known. Interferons include a (leukocyte) interferon, P (fibroblast) 
interferon and y (lymphocyte) interferon. 

Enzymes, such as asparaginase, are also used to alter metabolic pathways important in 
cancerous cells. Asparaginase depletes the cell of asparagine, on which leukemic cells depend. 

Hormones and their analogs, such as tamoxifen, flutamide and progesterone, have non- 
25 specific effects but are useful to treat certain neoplams which are known to be hormone 

responsive, especially breast, ovarian and prostate neoplasms. Tamoxifen, frequently used in 
the treatment of breast neoplasms, places cells at rest, and binds to the estrogen receptor. 
Flutamide, frequently used in the treatment of prostate neoplasms, binds the androgen receptor. 

Cytokinins are naturally occurring and artificial plant growth regulators. Natural 
30 cytokinins tend to be non-specific inhibitors of various protein kinases. The molecular 

mechanisms by which cytokinins regulate cell growth and division are still being determined. 
Studies have indicated that cytokinins may increase accessibility of the DNA template, activate 
RNA polymerases, affect polyadenylation and secondary structure of mRNA and stimulate 
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formation and activity of polyribosomes. Cytokinins are thought to affect cell division by 
interacting with regulatory proteins of the cell cycle. Both cytokinins and cyclin-dependent 
kinases (cdks) act at multiple and similar control points of cell cycle, for example, at the G,/S 
and Gj/M transitions and S and M phases. 
5 Olomoucine, 6-(benzylamino)-2-[(2-hydroxyethyl)amino]-9-methylpurine, was first 

discovered as an herbicide. More recently, it has been discovered that Olomoucine is an 
artificial cytokinin, which specifically inhibit some cdks, including p34*^Vcyclin B kinases, at 
micromolar concentration, but has no effect on other major protein kinases such as cAMP- and 
cGMP-dependent kinases, and protein kinase C. Olomoucine has recently been shown to have 

10 good selectivity for the CDK-cyclin protein kinases, but only has moderate inhibitory activity, 
with an IC50 of about 7 ^iM. Vesely, J., el al., Eur. J. Biochem .. 1994, 224, 771-786. A 2.4 A 
crystal structure of olomucine co-crystallized with cdk2 revealed that the purine portion of 
olomoucine binds in the conserved ATP binding pocket, while the benzylamino group extends 
into a region of the active site unique to the cdk2 kinases. 

1 5 Rosco vitine, 2-( 1 -ethy I-2-hydroxyethylamino)-6-benzylamino-9-isopropylpurine, is a 

recently synthesized purine which has been shown to have selectivity towards some cyclin- 
dependent kinases and to be 10-fold more active on cdk2 and cdc2 than olomoucine (Meijer, L., 
et al., Eur. J. Biochem .. 243:527-536, 1997 and PCT/FR96/01905). Meijer et al report that 
most kinases are not significantly inhibited by roscovitine. However, cdc 2-cyclin B, cdk 2- 

20 cyclin A, cdk 2-cyclin E and cdk 5-p35 are substandally inhibited with IC50 values of 0.65 , 0.7, 
0.7 and 0.2 p.M, respectively. In contrast, roscovitine displayed IC50 values of greater than 100 
HM for cdk 4-cychn Dl and cdk 6-cyclin D2. 

Havlicek, L., et al., J. Med. Chem. (1997UQ:4Q8-412 report that Roscovitine, and 
related analogs substituted in the 2, 6 and/or 9 posidons, inhibit p34*'**''^-cyclin B kinases. None 

25 of the analogs had superior IC50 values over the (R) enantiomer of Roscovitine, which had an 
IC50 value of 0.2 jaM. The (S) enantiomer had an IC50 value of 0.8 jiM; the racemic mixture 
(R/S) had an IC30 value of 0.65 |iM. These authors conclude that the N^-benzyl subsutuent of 
Roscovitine was superior over ±e isopentenyl or cyclohexylmethyl substituents. 

The National Cancer Institute (NCI) is a US Government-run organization directed at 

30 the discovery and development of novel therapeutic oncology products. In 1985, the NCI 
established a new cancer screening strategy involving human tumor cell lines in an in vitro 
assay as the primary cancer screen. A total of sixty human tumor cell lines, derived from seven 
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cancer types (lung, colon, melanoma, renal, ovarian, brain and leukemia) were selected for 
inclusion in the NCI panel (Grever, M.R., et al.. Seminars in Oncology. 19: 1992:622-638). The 
protocols used in the assays have also been reported in the literature. American Type Tissue 
Collection (ATCC) acts as a depository for these and other tumor cell lines. Useful human 
5 tumor cell lines include the following: 

MCF7: human breast adenocarcinoma, hormone-dependent; 
MDA-MB-231: human breast adenocarcinoma, hormone-independent; 
HT-29: human colon adenocarcinoma, moderately well-differentiated grade II; 
HCT-15: human colon adenocarcinoma; 
10 A549: human non-small cell lung carcinoma; 
DMS-1 14: human small cell lung carcinoma; 
PC-3: human prostate adenocarcinoma, hormone-independent; and 
DU 145: human prostate carcinoma, hormone-independent. 

Skehan, P., et al., J. Natl. Cancer Inst. 82: 1 107-1 1 12. 1990 sets forth useful protocols for using 

15 such tumor cell lines for screening antineoplastic drugs. 

Meijer, et al., supra, report that roscovitine inhibits the proliferation of the NCI disease- 
oriented in vitro screen, i.e., 60 human tumour cell lines comprising nine tumour types 
(leukemia, non-small cell lung cancer, colon cancer, central nervous system cancer, melanoma, 
ovarian cancer, renal cancer, prostate cancer, breast cancer) with an average IC50 value of 16 

20 |LiM. The results of individual tumour lines were not reported. 

Two distinct cdk inhibitors, flavopiridol and olomoucine, suppress the death of neuronal 
PC 12 cells and sympathetic neurons in two model systems of neuronal survival (Park et al., J. 
Biol. Chem. 27iri4^:8161-8169. 1996). The concentration of each required to promote 
survival correlated with the amount required to inhibit proliferation. Neuronal apoptosis is an 

25 important aspect of both nervous system development and a component of neuronal injury and 
disease. 

The PC 12 cell line was initially derived from a rat adrenal medullary 
pheochromocytoma. When grown in serum-containing medium, PC 12 cells divide and 
resemble precursors of adrenal chromaffin cells and sympathetic neurons. Upon addition of 
30 nerve growth factor (NGF), PC12 cells attain the phenotypic properties of sympathetic neurons. 
Upon removal of either serum or serum and NGF, both naive and neuronally differentiated 
PC 12 cells undergo apoptosis. which is analogous to the response of sympathetic neurons. 

The role of cell cycle regulation in apoptosis may be demonstrated by withdrawal of 
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NGF or serum which results in uncoordinated ceil cycle progression and cell death from naive 
PC- 12 cells. Cdk inhibitors did not prevent the death of these proliferation competent naive 
PC- 12 cells after removal of trophic support. Post-mi totic differentiated or sympathetic neurons 
are hypothesized to attempt inappropriate re-entry of the cell cycle following withdrawal of 

5 NGF which results in cell death. However, exposure to flavopiridol or olomoucine which 
inhibit cdks prevented apoptosis in these cells. 

Changes in the activity of cdks and cyclins are observed during apoptosis of many 
different cell types. Camptothecin- or araC-induced apoptosis of HL60 cells is associated with 
elevated cdc2 activity and cyclin E-associated kinase activity. Camptothecin-induced apoptosis 

10 of RKO cells is associated with an increase in expression of cyclin Dl. 

Camptothecin causes apoptotic death of rat cerebral cortical neurons. Morris and Geller, 
J. Cell Biol . 134:757-770(1996). Camptothecin-treated nonproliferating neuronally 
differentiated PC 12 cells die within 6 days after treatment, and cultured rat sympathetic 
neurons die within 5 days after treatment, even in the presence of NGF. Park et al., J. Neurosci. 

15 17(4): 1256-1270(1997). However, administration of either both, or individual olomoucine or 
flavopiridol, in the presence or absence of camptothecin resulted in approximately 30% cell 
death at day 6. Maximal protection of PC 12 cells, or rat sympathetic neurons, from death was 
observed with 1 \iM flavopiridol and 200 |iM olomoucine, which are the minimum 
concentrations that fully inhibit DNA synthesis by proliferating PC 12 cells. Administration of 

20 iso-olomoucine, an inactive analog of olomoucine, failed to prevent the cell death of 
camptothecin-treated neuronal cells 

Flavopiridol and olomoucine were also shown to protect against camptothecin-induced 
cortical neuronal death. Park et al., J. Neurosci. 17(4): 1256- 1 270( 1997). The IC50 values of 
flavopiridol and olomoucine were 0. 1 ^M and 100 p.M, respectively. Administration of iso- 

25 olomoucine failed to prevent the cell death of camptothecin-treated neuronal cells. 

There are several implications of the above observations. It is well recognized that 
patients treated with radiation or antineoplastic agents experience undesirable side effects, 
including developing new neoplasms or undesirable cellular apoptosis. For example, some 
patients treated with high-dose araC for refractory leukemia develop a cerebellar toxicity 

30 syndrome, characterized by loss of Purkinje neurons. Winkelman and Hinges, Ann Neurol. 
14:520-527(1983) and Vogel and Horouipian, Cancer 71:1303-1308(1993). Patients treated 
with cis-platinum have been reported to develop periperal neuropathies. Wallach, et al., J. Fla. 
Med. Assoc. 79:821-822(1992) and Mansfield and Castillo. AJNR Am. J. Neuroradioi. 
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15:1178-1180(1994). In view of these observations, either co-adiiiinistra.tion or sole 
administration of the present compounds in the treatment of neoplasms would reduce or 
preclude cellular apoptosis, in particular, neuronal damage caused by treatment with 
antineoplastic agents or radiation. 
5 Cerebrovascular disease is the most conmion cause of neurologic disability in Western 

countries. The major specific types of cerebrovascular disease are cerebral insufficiency due to 
transient disturbances of blood flow, infarction, hemmorrhage, and arteriovenous malformation. 
Stroke generally denotes ischemic lesions. Undesirable neuronal apoptosis occurs in 
cerebrovascular disease. Treatment with inhibitors of cdks may be an approach to prevent 
10 neuronal injury and degeneration in such cases. 

SUMMARY OF THE INVENTION 
The present invention provides novel compounds of the formula (I) 
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(D 



I 

R1 



wherein R is selected from the group consisting of R2. R2NH-, or R3R4N-R5- wherein 
20 R2 is selected from the group consisting of C<>-Ci2 alkyl, 

R6 FB 

I I 
— (^)x— OM and — (^)n — z 

R6 R6 

25 wherei 

n each R6 is independently selected from the group consisting of 
hydrogen, C3-C8 cycloalkyl, C,-C4 alkyl, and (CH2)„-phenyl, wherein m 
is an integer 0-8; x is an integer 1-8; n is an integer 0-8; Z is selected 
from the group consisting of phenyl, heterocycle, cycloalkyl, and 

30 naphthanlene; and M is selected from the group consisting of hydrogen, 

Ci-Q alkyl. 
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r 1 

— (C)x'— OQ and — ((^)n' — z 
Re' Re' 

5 wherein each R6' is independently selected from the group 

consisting of hydrogen, Cj-Cg cycloalkyl, C,-C4 alkyi, and 
(CH2)m*-phenyl, wherein m' is an integer 0-8; n' is an 
integer 0-8; x' is an integer 1-8; Q is hydrogen or C1-C4 
alkyl; and Z' is selected from the group consisting of 

10 phenyl, heterocycle, cycioalkyl, and napthalene; and 

wherein each C^-Cyj alkyl or Z is optionally substituted with 1 to 
3 substituents, which may be the same or different, and which are 
selected from the group consisting of D, E, 
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-(C)x— S-Rfi" — (C)x— N-Rg" 
Re" ' 



20 ^6 ^e" 

— (C)x"— OM' and — (C)n^^ — r 

R Rr" 



wherein each D is independently selected from the group 
25 consisting of trifluoromethyl, trifluoromethoxy, and C^-C^ alkoxy; 

each E is independently selected from the group consisting of 
Hal, OH, and CrCg alkyl; b is an integer 0-2; Z" is selected from 
the group consisting of phenyl, heterocycle, cycioalkyl, and 
naphthalene; each R6" is independendy selected from the group 
30 consisting of hydrogen, CyC^ cycioalkyl, C,-Q alkyl, and 

(CH2)^..-phenyl, wherein m" is an integer 0-8; n" is an integer 0-8; 
x" is an integer 1-8; and M' is selected from the group consisting 
of hydrogen, Ci-Q alkyl. 
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— (C)x"^OQ' and — (Cj;)n'-i^z"* 

5 wherein each R6'" is independently selected from the 

group consisting of hydrogen, Cj-Cg cycloalkyl, C,-C4 
alkyl, and (CH2)m...-phenyl, wherein m'" is an integer 0-8; 
n'" is an integer 0-8; x*" is an integer 1-8; Q' is hydrogen 
or CJ-C4 alkyl; and Z"' is selected from the group 
10 consisting of phenyl* heterocycle, cycloalkyl, and 

napthalene, 

wherein the groups M' and Z" may be optionally substituted with 
the groups D\E' or 



15 



— (^)x-^OQ" 
R 



wherein each R6"" is independently selected from the 
20 group consisting of hydrogen, CyC^ cycloalkyl, C^-C^ 

alkyl, and (CHj)^. --phenyl, wherein m"" is an integer 0-8; 
x"" is an integer 0-8; Q" is hydrogen, Cj-C^ alkyl or 
phenyl; each D* is independently selected from the group 
consisting of irifluoromethyl, trifluoromethoxy. and C,-C4 
25 alkoxy; each E' is independendy selected from the group 

consisting of Hal, OH, and Cj-Cg alkyl; 

R3 and R4 are selected from the group consisting of hydrogen, C^-C^ 
alkyl and (CH2)y-phenyl, wherein y is an integer 0-8, with the proviso that 
30 R3 and R4 not both be hydrogen; 



R5 is CpCg alkylene; and 



10 
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Rl is selected from the group consisting of cyclopentyl, cyciopentenyl and 
isopropyl, 

and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof, 

with the proviso that when R2 is the group 

R6 

I 

((j;)n Z 

R6 

wherein n is 1 or greater; Rl is isopropyl or cyclopentyl; R6 is hydrogen, C^C^ alkyl, or 
(CH2)n,-phenyl; and Z is phenyl, heterocycle, or cycloalkyl, that Z is substituted with 1 to 3 
substituents, which may be the same or different, and which are selected from the group 
consisting of 



D. — (^)x^S-R6'' — (^)x— N-Rg" _(^)x--OM' and — ((j:)n-— Z" 
Re" » Re" ' Re" Re" 

20 wherein D, b, R6", x*\ n'\ M\ and Z" are as previously defined. 

In addition, the present invention provides a method of inhibiting cell cycle progression. 
More specifically, the present invention provides a method of inhibiting cdk-2. 

The present invention also provides a method of preventing apoptosis in neuronal cells. 
A particularly preferred method of the present invention is preventing apoptosis of neuronal 

25 cells induced by antineoplastic agents or resulting from cerebrovascular disease. Another 
preferred embodiment of the present invention is the method of preventing apoptosis induced 
by oxygen depletion. A more preferred invention provides a method of preventing apoptosis 
induced cerebrovascular disease. Another preferred invention provides a method of preventing 
apoptosis induced by stroke or infarction. 

30 The present invention provides a method of inhibiting the development of neoplasms. 

The present invention provides a method for treating a patient afflicted with a neoplastic disease 
state comprising administering a compound of the formula provided. It is preferred that the 
amount administered is a therapeutically effective amount of a compound of the formula. A 
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preferred method of the present invention administers a single compound of the formula 
provided. Alternatively, a preferred method of the present invention administers an amount of a 
compound of the formula in conjunction with other antineoplastic agents. 

In addition, the present invention provides a composition comprising an assayable 

5 amount of a compound of Formula (I) in admixture or otherwise in association with an inert 
carrier. The present invention also provides a pharmaceutical composition comprising an 
effective inhibitory amount of a compound of Formula (I) in admixture or otherwise in 
association with one or more pharmaceuticaily acceptable carriers or excipients. 

DETAILED DESCRIPTION OF THE INVENTION 

10 The present invention provides novel compounds of the formula (I) 



NHR 



15 




wherein 



(D 



R is selected from the group consisting of R2, R2NH-, or R3R4N-R5- wherein 
R2 is selected from the group consisting of Co-C,2 alkyl, 



20 



25 



R6 

I 

— (C)x— OM 

T 

R6 



R6 



I 

arxJ — (^)n- 
R6 



wherein each R6 is independently selected from the group 
consisting of hydrogen, C3-C3 cycloalkyl. C1-C4 alkyl, and 
(CH2)n,-phenyl. wherein m is an integer 0-8; x is an integer 1-8; n 
is an integer 0-8; Z is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthanlene; and M is 
selected from the group consisting of hydrogen, C1-C4 alkyl, 



— ((jJ))^-OQ and — ((j:)n' — z 
Re' ^ 
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wherein each R6' is independently selected from the group 
consisting of hydrogen, CyC^ cycloaJkyl, C,-C4 alkyl, and 
(CH2)n,.-phenyl, wherein m' is an integer 0-8; n' is an 
integer 0-8; x* is an integer 1-8; Q is hydrogen or €,-€4 
5 alkyl; and Z' is selected from the group consisting of 

phenyl, heterocycle, cycloalkyl, and napthalene; and 



wherein each C9-C12 alkyl or Z is optionally substituted with 1 to 
3 substituents, which may be the same or different, and which are 
10 selected from the group consisting of D, E, 

DM (0)b R.. R" 

Re ^ ,s |e 

— (C)x— S-Rq" — (Cj:)x--N-R6" 
Re" ' Re" 

15 

Re" ^6" 
1 I 
— (C)x'^OM' and — (^)n^^ — ^Z" 

Re" 

wherein each D is independently selected from the group 
20 consisting of trifluoromethyl, trifluoromethoxy, and C,-C4 alkoxy; 

each E is independently selected from the group consisting of 
Hal, OH, and Cj-Cg alkyl; b is an integer 0-2; is selected from 
the group consisting of phenyl, heterocycle, cycloalkyl, and 
naphthalene; each R6" is independently selected from the group 
25 consisting of hydrogen, Cj-Cg cycloalkyl. C,-C4 alkyl, and 

(CH2)n,"-phenyl, wherein m" is an integer 0-8; n" is an integer 0-8; 
x" is an integer 1-8; and M* is selected from the group consisting 
of hydrogen, C1-C4 alkyl, 

30 'j^'" 1^"' 

— (C)x^OQ' and — ((j^)n— z" 

F^'" Re'" 
wherein each R6'" is independently selected from the 



10 
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group consisting of hydrogen, CyC^ cycloalkyl, C1-C4 
alkyl, and (CH2)m."-phenyl, wherein m'" is an integer 0-8; 
n'" is an integer 0-8; x'" is an integer 1-8; Q' is hydrogen 
or C1-C4 alkyl; and Z'" is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and 
napthalene, 

wherein the groups M' and Z" may be optionally substituted with 
the groups D\ E" or 



Re"" 



— (C)x'^OQ" 

wherein each R6"" is independently selected from the 
15 group consisting of hydrogen, C3-C8 cycloalkyl, C,-C4 

alkyl, and (CHj)^ .. -phenyl, wherein m"" is an integer 0-8; 
x"" is an integer 0-8; Q" is hydrogen, C1-C4 alkyl or 
phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and €,-€4 
20 alkoxy; each E' is independently selected from the group 

consisting of Hal, OH, and Cj-Cg alkyl; 

R3 and R4 are selected from the group consisting of hydrogen, C^-C^ 
alkyl and (CH2)y-phenyI, wherein y is an integer 0-8, with the proviso that 
25 R3 and R4 not both be hydrogen; 

R5 is Ci-Cg alkylene; and 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
30 isopropyl. 



and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 
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with the proviso that when R2 is the group 



R6 



5 



((j;)n — z 

R6 



wherein n is 1 or greater; Rl is isopropyl or cyclopentyl; R6 is hydrogen, C1-C4 alkyl, or 
{CH2)„-phenyl; and Z is phenyl, heterocycle, or cycloalkyl, that Z is substituted with 1 to 3 
substituents. which may be the same or different, and which are selected from the group 
consisting of 



15 wherein D, b. R6", x", n*', M\ and Z" are as previously defined. 

As used herein, the term "heterocycle" means any closed-ring moiety in which one or 
more of the atoms of the ring are an element other than carbon and includes, but is not limited 
to the following: piperidinyl, pyridinyl, isoxazolyl, tetrahydrofuranyl, pyrrolidinyl, morpholinyl, 
piperazinyl, benzimidazolyl, thiazoiyl, thiophene, furanyl, indolyl, 1,3-benzodioxolyl, 
20 tetrahydropyranyi, imidazolyl, tetrahydrothiophene, pyranyl, dioxanyl, pyrrolyl, pyrimidinyl, 
pyrazinyl, triazinyl, oxazolyl, purinyl. quinolinyl, and isoquinolinyl. 

As used herein, the term "C1-C4 alkyl" refers to a saturated or unsaturated, straight of 
branched chain hydrocarbyl radical of from one to four carbon atoms and includes, but is not 
limited to the following: methyl, ethyl, propyl, isopropyl, 1-propenyl, 2-propenyl, n-butyl, 
25 isobutyl. tertiary butyl, sec-butyl, 1-butenyl, 2-butenyl, 3-butenyl, and the like. 

As used herein, the term "Ci-Cg alkyl" refers to a saturated or unsaturated, straight or 
branched chain hydrocarbyl radical of from one to eight carbon atoms and includes, but is not 
limited to the following: methyl, ethyl, propyl, isopropyl, 1-propenyl, 2-propenyl, n-butyl, 
isobutyl, tertiary butyl, sec-butyl. 1-butenyl, 2-butenyl, 3-butenyl, pentyl, neopentyl, hexyl, 
30 heptyl, octyl, and the like. 

As used herein, the term "C9-C12 alkyl" refers to a saturated or unsaturated, straight or 
branched chain hydrocarbyl radical of from nine to twelve carbon atoms and includes, but is not 
limited to the following: nonyl, decyl, undecyl, and dodecyl, and the like. 



10 




wo 99/43675 PCT/US99/03450 

28 

As used herein, the term "Cj-Cg alkylene" refers to a saturated or unsaturated, straight of 
branched chain hydrocarbylene radical of from one to eight carbon atoms and includes, but is 
not limited to the following: methylene, ethylene, propylene, isopropylene, I-propenylene, 2- 
propenylene, n-butylene, isobutylene, tertiary butylene, sec-butylene, 1-butenylene, 2- 
5 butenylene, 3-butenylene, pentylene, neopentylene, hexylene, heptylene, octylene, and the like. 

As used herein, the term "cycloalkyl" refers to a saturated or unsaturated alicyclic 
moiety containing three to eight carbon atoms and includes, but is not limited to, the following: 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, and the like. 

As used herein, the designation 



refers to a sulfur atom which is optionally oxidized to a sulfoxide (b=l) or a sulfone (b=2). 
As used herein, the term "Hal" refers to a halogen moiety and includes fluoro, chloro, 
15 bromo, and iodo moieues. 

As used herein, the term "optical isomer" or "optical isomers" refers to any of the 
various stereo isomeric configurations which may exists for a given compounds of Formula (I). 

As used herein, the term "hydrate" or "hydrates" refers to the reaction product of one or 
more molecules of water with a compound of formula (I) in which the H-OH bond is not split 
20 and includes monohydrates as well as multihydrates. 

As used herein, the term "pharmaceutically acceptable salts" refers to the reaction 
product of one or more molecules of any non-toxic, organic or inorganic acid with the 
compounds of Formula (I). Dlustrative inorganic acids which form suitable salts include 
hydrochloric, hydrobromic, sulphuric and phosphoric acid and acid metal salts such as sodium 
25 monohydrogen orthophosphate and potassium hydrogen sulfate. Dlustrative organic acids 
which form suitable salts include mono, di and tricarboxylic acids. Illustrative of such acids 
are, for example, acetic acid, glycolic acid, lactic acid, pyruvic acid, malonic acid, succinic acid, 
glutaric acid, fumaric acid, malic acid acid, tartaric acid, citric acid, ascorbic acid, maleic acid, 
hydroxymaleic acid, benzoic acid, hydroxybenzoic acid, phenylacetic acid, cinnamic acid, 
30 salacylic acid, 2-phenoxybenzoic acid and sulfonic acids such as methane sulfonic acid, 
trifluoromethane sulfonic acid and 2-hydroxyethane sulfonic acid. 

The compounds of Formula (I) can be prepared by utilizing procedures and techniques 
well known and appreciated by one of ordinary skill in the art. A general synthetic scheme for 
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preparing these compounds is set forth in Scheme A wherein all substituents, unless otherwise 
indicated, are as previously defined. 

Scheme A 




I 



25 

In Scheme A, step a, 2,6-dichloropurine (i) is reacted with the appropriate alcohol of 
structure 2 to give the corresponding 9-substituted-2.6-dichloropurine compound of structure 3 
using techniques and procedures well known to one of ordinary skill in the art. 

For example, 2,6-dichloropurine Q) can be reacted with the appropriate alcohol of 
30 structure 2 in the presence of triphenylphosphine and diethyl azodicarboxylate in a suitable 
anhydrous aprotic solvent, such as tetrahydrofuran. The reactants are typically stirred together 
at room temperature for a period of time ranging from 5 hours to 5 days. The resulting 9- 
substituted-2,6-dichloropurine of structure 3 may be recovered from the reaction zone by 
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extractive methods as is known in the art or more typically, the resulting 9-substituted-2,6- 
dichloropurine of structure 3 is recovered by removal of solvent following by charging directly 
onto a silica gel column and eluting with a sutiable solvent, such as methylene chloride or 
mixture of solvents, such as a mixture of hexane and ethyl acetate. The crude 9-substituted-2,6- 
5 dichloropurine of structure 3 may then be purified by chromatography or may be used in the 
next step without purification. 

In step b, the 6-chloro functionality of the 9-substituted-2,6-dichloropurine of structure 3 
is reacted with an appropriate amine of structure 4 to give the corresponding 9-substituted-6- 
amino-2-chloropurine compound of structure 5. 

10 For example, the 9-substituted-2,6-dichloropurine of structure 3 can be reacted with the 

appropriate amine of structure 4 in a suitable anhydrous polar solvent such as ethanol. The 
reactants are typically stirred together at reflux temperatures for a period of time ranging from 
30 minutes to 3 days. The resulting 9-substituted-6-amino-2-chloropurine of structure 5 is 
recovered from the reaction zone by extractive methods as are known in the art, or, if the 9- 

1 5 substituted-6-amino-2-chloropurine of structure 5 precipitates out of solution, it may be 
recovered by filtration. 

In step c, the 2-chloro functionality of the 9-substituted-6-amino-2-chloropurine of 
suiicture 5 is reacted with 1,4-cycIohexanediamine (6) to give the corresponding compound of 
Formula I. 

20 For example, the appropriate 9-substituted-6-amino-2-chIoropurine of structure 5 can be 

reacted with a molar excess of 1,4-cyciohexanediamine (6). The reactants are typically placed in 
a pressure tube, sealed, and heated at a temperature of from about 80°C to about ISO^'C for a 
period of time ranging from 30 minutes to 3 days. The resulting compound of Formula I is 
recovered from the reaction zone by extractive methods as are known in the art and may be 

25 purified by chromatography. 

Starting materials for use in the general synthetic procedures outlined in Scheme A are 
readily available to one of ordinary skill in the art. For example, certain 4-aminopiperidines and 
3-aminopyrrolidines of structure 4 may be prepared as described in Schemes B and C below. 
Starting amines of structure 4 for use in Scheme A which are 4-amino-l-piperidine and 

30 3-amino- 1 -pyrrolidine derivatives (structure 43 may be prepared as shown in Scheme B, 
wherein all substituents, unless otherwise indicated, are as previously defined. 
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Scheme B 



CONH, 




R7-Hal 8 



step a 



CONH, 




step b 



10 



15 



NH, 



R7 
41 
t = 0, 1 

Sub = optional substitution 



In Scheme B, step a, the free amino functionality of an appropriate 4-carboxamide-l- 
piperidine or 3-carboxaniide-l -pyrrolidine derivative of structure 7 is reacted with the 
appropriate alkyl halide of structure 8 to give the corresponding 4-carboxaniide-l-alkylated- 

20 piperidine or 3-carboxaniide- 1 -alkylated-pyrrolidine of structure 9. 

For example, the 4-carboxamide-l -piperidine or 3-carboxamide-l -pyrrolidine of 
structure 7 can be reacted with the appropriate alkyl halide of structure 8 in a suitable aprotic 
organic solvent, such as 3-pentanone. in the presence of a suitable base, such as cesium 
carbonate, and a catalytic amount of a suitable alkylation catalyst, such as potassium iodide. 

25 The reactants are typically stirred together at reflux temperature for a period of time ranging 
from 30 minutes to 12 hours. The resulting 4-carboxaniide-l-alkylated-piperidine or 3- 
carboxamide-1 -alkylated pyrrolidine of structure 9 is recovered from the reaction zone by 
filtration and evaporation of solvent. 

In step b, the carboxamide functionality of the appropriate 4-carboxamide-l -alkylated 

30 piperidine or 3-carboxaniide-l -alkylated pyrrolidine of structure 9 is dehydrogenated to give the 
corresponding 4-amino-l-alkylated-piperidine or 3-amino- 1 -alkylated-pyrrolidine of structure 
£. 

For example, the appropriate 4-carboxamide-l -alkylated piperidine or 3-carboxamide-l- 



wo 99/43675 PCT/US99/03450 

32 

alkylated pyrrolidine of structure 9 is reacted with a molar excess of bis(trifluoroacetoxy)- 
iodobenzene in a suitable aprotic polar solvent such as acetonitrile. The reactants are typically 
stirred together at a temperature of about 50**C to about 95*^0 for a period of time ranging from 
30 minutes to 5 hours. The resulting 4-amino-l-alkylated-piperidine or 3-amino-l-alkylated- 
pyrrolidine of structure £ is recovered from the reaction zone by exu-active methods as are 
known in the an. 

Alternatively, starting amines of structure 4 for use in Scheme A which are 4-amino-l- 
piperidine and 3-amino-l -pyrrolidine derivatives (structure £) may be prepared as shown in 
Scheme C, wherein all substituents. unless otherwise indicated, are as previously defined. 

Scheme C 




t = 0, 1 

Sub = optional substitution 

In Scheme C, step a, the free amino functionality of an appropriate 4-piperidone or 3- 
pyrrolidone derivative of structure 10 is reacted with the appropriate alkyl halide of structure 8 
to give the corresponding l-alkylated^-piperidone or l-alkylated-3-pyrrolidone of structure ii. 

For example, the 4.piperidone or 3-pyrTolidone of structure 10 can be reacted with the 
appropriate alkyl halide of structure 8 in a suitable aprotic organic solvent, such as 3-pentanone, 
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in the presence of a suitable base, such as cesium carbonate, and a catalytic amount of a suitable 
alkylation catalyst, such as potassium iodide. The reactants are typically stirred together at 
reflux temperature for a period of time ranging from 30 minutes to 12 hours. The resulting 1- 
allcylated-4-piperidone or l-alkylated-3-pyrrolidone of structure jj. is recovered from the 
5 reaction zone by filtration and evaporation of solvent. 

In step b, the ketone functionality of the appropriate l-alkylated-4-piperidone or 1- 
aIkylated-3-pyrrolidone of structure ii is reacted with hydroxylamine hydrochloride (12) to 
give the corresponding l-alkylated-4-piperidone oxime or l-alkylated-3-pyrrolidone oxime of 
structure 13. 

10 For example, the l-alkylated-4-piperidone or l-alkylated-3-pyrrolidone of structure 1 1 is 

reacted with hydroxylamine hydrochloride (12) in the presence of a suitable base, such as 
sodium acetate in a suitable protic solvent, such as aqueous ethanol. The reactants are typically 
stirred together at reflux temperatures for a period of time ranging from 30 minutes to 5 hours. 
The resulting l-alkylated-4-piperidone oxime or l-alkylated-3-pyrrolidone oxime of structure 

15 13 is recovered from the reaction zone by extractive methods as are known in the art. 

In step c, the oxime functionality of the appropriate l-alkylated-4-piperidone oxime or 
l-alkylated-3-pyrrolidone oxime of structure 13 is reduced to give the correponding 4-amino-l- 
piperidine and 3-amino-l -pyrrolidine derivatives (structure 4^. 

For example, the l-alkylated-4-piperidone oxime or l-alkylated-3-pyrrolidone oxime of 

20 structure 13 is reacted with a suitable reducing agent, such as lithium aluminum hydride, in a 
suitable anhydrous solvent, such as tetrahydrofuran under an inert atmosphere. The reactants 
are typically stirred together at reflux temperature for a period of time ranging from 30 minutes 
to 5 hours. The resulting 4-amino- 1 -piperidine and 3-amino-l -pyrrolidine derivatives (structure 
£) is recovered from the reaction zone by extractive methods as are known in the art. 

25 The following examples present typical syntheses as described in Scheme A. These 

examples are understood to be illustrative only and are not intended to limit the scope of the 
present invention in any way. As used herein, the following terms have the indicated meanings: 
"g" refers to grams; "nmiol" refers to millimoles; "mL" refers to milliliters; "bp" refers to 
boiling point; "°C" refers to degrees Celsius; "mm Hg" refers to millimeters of mercury; 

30 refers to microliters; "ng" refers to micrograms; "|iM" refers to micromolar, and "APCF* refers 
to Atmospheric Pressure Chemical Ionization. Rf values are determined by an AQ 4x50 
column ( YMC) with a linear gradient from 100% C to 100% D in four minutes with a two 
minute hold at 100% D, where C is 5:95 acetonitrile:water with 0.1% TEA, and D is 95:5 
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acetonitrilerwater with 0.085% TFA. Molecular ion determinations were made using a 
Finnigan MAT SSQ-7: 10 mass spectrometer. 

Example 1 

2-rTrans-(4-aminocvclohexvl)aminol-6-ff4-trifluoroben2vl)amino1-9-cvclopcntvlpurine 
5 dihvdrochloride 
Scheme A. step a: 2,6-Dichloro-9-cvclopentvlpurine 

Dissolve cyclopentanol (260 mg, 3.02 mmol)» 2,6-dichloropurine (680 mg. 3.60 mmol) and 
triphenyl phosphine (950 mg, 3.60 mmol) in dry THE (20 mL) and cool to 0°C. Add diethyl 
azodicarboxylate (570 |iL, 3.60 mmol) dropwise over a period of 15 minutes under a nitrogen 
10 atmosphere. Stir the resulting solution for 60 hours at room temperature. Evaporate the solvent 
in vacuo, charge direcdy onto a silica gel column, and elute with methylene chloride to give the 
tide compound as a crude mixture. 

Scheme A. step b: 2-Chloro-6-rr4-trifluorobenzvl)amino1-9-cvclQpentvlDurine 
Dissolve 2,6-dichloro-9-cyclopentylpurine (3.00 nmiol), 4-trifluoroben2ylamine (3.00 mmol) 
15 and triethylamine (835 pL, 6.00 mmol) in dry ethanol (20 mL). Heat at reflux for 15 hours, 
cool, and filter the solid to give the title compound. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvnamino1-6-f(4-trifluorobenzvnamino1-9- 
cvclopentvlpurinc dihvdrochloride 

Mix 2-chloro-6-[(4-trifluoroben2yl)amino]-9-cyclopentyipurine (0.287 mmol) and 1,4- 
20 cyclohexanediamine (2.00 g, excess) in a pressure tube, seal and heat to 140**C for 18 hours. 
Cool the reaction mixture, add CH2CI2 (40 mL) and wash with HjO (2x20 mL). Dry (MgS04), 
evaporate the solvent in vacuo, and purify by silica gel chromatography (10:1 :drops 
CH2Cl2/MeOH/NH40H) to give the title compound. Convert to the hydrochloride salt. 
CIMS (NH3) 474 (MH*); Rf (min.) = 0.58 

25 

Example 2 

2-rTrans-(4-aminocvclo hcxvnaminol-6-f2-chlorophenvlhvdrazino)-9-cvclopentvlpurine 

dihvdrochloride 

Scheme A. step b: 2-ChlorO"6-f2-chlorophenvlhvdrazino)-9'CVclopentvlpurine 
30 2-Chloro-6-(2-chlorophenylhydra2ino)-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, 2-chlorophenylhydrazine, and triethylamine essentially as described above in- 
Example 1, Scheme A, step b. 

Scheme A. step c: 2"rTrans-f4-aminocvclohexvnamino1-6'f2-chlorophenvlhvdrazinoV9- 
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cvclopentvlpurine dihvdrochloride 

2-[Trans-(4-aniinocyclohexyl)amino]-6-(2-chlorophenylhydrazino)-9-cyclopentyIpuriae 
dihydrochloride is prepared from 2-chloro-6-(2-chlorophenylhydrazino)-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A, step c. 
5 CIMS (NH3) 475 (MH^); Rf (min.) = 3.49 

Example 3 

2-rTrans-(4-aminocvclohexvl^amino1-6-(3.4.5-trimethoxvbenzvlaminoV9-cvclopentvlpurine 

dihvdrochloride 

Scheme A. step b: 2-Chloro-6-r3.4.5-trimethoxvbenzvlamino)-9-cvclopentvlpurine 
10 2-Chloro-6-(3,4,5-trimethoxybenzylamino)-9-cyclopentylpurine is prepared from 2,6-dichloro- 
9-cyclopentylpurine, 3.4,5-trimethoxyben2ylamine, and triethylamine essentially as described 
above in Example 1, Scheme A, step b. 

Scheme A, step c: 2-rTrans-f4-aminocvclohexvnaminol-6-(3.4.5-trimethoxvbenzvlaminoV9- 
cvclopentvlpurine dihvdrochloride 

15 2-[Trans-(4-anunocyclohexyl)aniino]--6-(3,4,5-trimethoxybenzylaniino)-9-cyclopentylpurine 
dihydrochloride is prepared from 2-chloro-6-(3,4,5-trimethoxybenzylamino)-9- 
cyclopentylpurine essentially as described in Example 1. Scheme A, step c. 
CIMS (NH3) 496 (MH*); Rf (min.) = 3.42 

Example 4 

20 2-rTrans-(4-aminocvclohexvnaminol-6-rf2.6-dimethoxvbenzvnamino1-9-cvclopentvlpurine 

dihvdrochloride 

Scheme A. step b: 2-Chloro-6-rr2.6-dimethoxvbenzvl)amino1-9-cvclopentvlpurine 
2-Chloro-6-[(2,6-dimethoxybenzyl)amino]-9-cyclopentylpurine is prepared from 2,6-dichloro- 
9-cyclopentylpurine, 2,6-dimethoxyben2ylamine, and triethylamine essentially as described 
25 above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvDaminol-6-f(2,6-dimethoxvbenzvnamino1-9- 
cvclopcntvlpurine dihvdrochloride 

2-[Trans-(4-aminocyclohexyl)ainino]-6-[(2,6-dimethoxybenzyl)aniino]-9-cyclopentylpurine 
dihydrochloride is prepared from 2-chloro-6-[(2.6-dimethoxybenzyl)amino]-9- 
30 cyclopentylpurine essentially as described in Example 1. Scheme A, step c. 
CIMS (NH3) 466 (MH^); Rf (min.) = 2.29 

Example 5 

2-rTrans-(4-aminocvclohexvnamino1-6-rr4-trifluoromethoxv^phenvlamino1-9- 
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cvclopentvlpurine dihvdrochloride 
Scheme A. step b: 2-Chloro-6-r(4-trifluoromethoxv)phenvlamino1-9-cvcIopentvlpurine 
2-ChIoro-6-[(4-trifluoroinethoxy)phenylaiiiino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-trifluoromethoxyaniline, and triethylamine essentially as 
5 described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvnamino1-6-f(4-trifluoromethoxv)phenvlamino]- 
9-cvclopentvlDurine dihvdrochloride 

2-[Trans-(4-aminocyclohexyl)amino]-6-[(4-trifluoromethoxy)phenylamino]-9- 
cyclopentylpurine dihydrochloride is prepared from 2-chloro-6-[(4- 
10 trifluoromethoxy)phenylamino]-9-cyciopentylpurine essentially as described in Example 1 , 
Scheme A, step c. 

CIMS (NH3) 476 (MH*); Rf (min.) = 4.00 

Example 6 

2-rTrans-(4-aminocvclohexvnamino1-6-r2-fdiethvlaniino)ethvlaniino1-9-cvclopentvlpurine 

15 trihvdrochloride 

Scheme A. step b: 2-Chloro-6-r2-fdiethvlamino)ethvlamino1-9-cvclopentvlpurine 
2-Chloro-6-[2-(diethyiamino)ethylamino]-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, 2-diethylaminoethylamine, and triethylamine essentially as described above 
in Example 1 , Scheme A, step b. 

20 Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaminol-6-r2-rdiethvlamino)cthvlaminol-9- 
cvclopentvlpurine trihvdrochloride 

2-ITrans<4-aniinocyclohexyl)aniino]-6-[2-(diethylaniino)ethylamino]-9-cyclopentylpurine 
trihydrochloride is prepared from 2-chloro-6-[2-(diethylamino)ethylamino]-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A, step c. 
25 CIMS (NH3) 415 (MH*); Rf (min.) = 3.15 

Example 7 

2-rTrans-(4-aminocvclohe xvnaminol-6-rfl-napthvnmethvlaminol-9-cvclopentvlpurine 

dihvdrochloride 

Scheme A. step b: 2-Chloro-6-r(l-napthvnmethvlamino1-9-cvclopentvlpurine 
30 2-Chloro-6-[( 1 -napthyl)methylamino]-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, l-(aminomethyl)naphthylene, and triethylamine essentially as described 
above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f 4-aminocvclohexvl^amino1-6-rn-napthvnmethvlamino1-9- 
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cvclopentvlpurine dihvdrochloride 

2-[Trans-(4-aminocyclohexyI)aimno]-6-[(l-napthyl)methylamino]-9-cyclopen 
dihydrochloride is prepared from 2-chloro-6-[(l-napthyl)methylamino]-9-cyciopentylpurine 
essentially as described in Example 1, Scheme A, step c. 
5 CIMS (NH3) 456 (MH*); Rf (min.) = 3.43 

Example 8 

2-rTrans-(4-aminocvclohexvl)amin ol-6-r(4-methoxvbcnzvnamino1-9-cvclopentvlp urinp 

dihvdrochloride 

Scheme A. step b: 2-Chloro-6-rM-methoxvbenzvnaminol-9-cvclopentvlpurine 
10 2-Chloro-6-[(4-methoxybenzyl)amino]-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, 4-methoxybenzylamine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-r4-aminocyc lohexvnaminol-6-fr4-methoxvbenzvl)aminol-9- 
cvclopentvlpurine dihvdrochloride 

15 2-[Trans-(4-aminocyclohexyl)amino]-6-[(4-methoxybenzyl)amino]-9-cyclopentylpurine 

dihydrochloride is prepared from 2-chloro-6-[(4-methoxybenzyl)amino]-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A. step c. 
CIMS (NH3) 436 (MH*); Rf (min.) = 2.28 

Example 9 

20 2-rTrans-r4-aminocvclo hexvnamino1-6-rG-r5-methoxvindolvn)-2-ethvlamino1-Q- 

cvclopentvlpurine dihvdrochloride 
Scheme A. step b: 2-Chloro-6- r(3-r5-methoxvindolvnV2-ethvlamino1-9-cvcloDentvlpurine 
2-Chloro-6-[(3-(5-methoxyindolyI))-2-ethylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 5-methoxytryptamine, and triethylamine essentially as described 

25 above in Example 1, Scheme A. step b. 

Scheme A. step c: 2-rTrans-(4 -aminocvclohexvnamino1-6-rr3-r5-methoxvindQlvnV2- 
ethvlamino1-9-cvclopentvlpurine dihvdrochloride 

2-[Trans-(4-aminocyclohexyl)amino]-6-[(3-(5-methoxyindolyl))-2-ethylamino]-9- 
cyclopentylpurine dihydrochloride is prepared from 2-chloro-6-[(3-(5-methoxyindoIyl))-2- 
30 ethylamino]-9-cyclopentylpurine essentially as described in Example 1 , Scheme A, step c. 
CIMS (NH3) 489 (MHO; Rf (min.) = 3.44 

Example 10 

2-rTrans-f4-aminocvclohexvnamino1-6-r4-(hvdrQxvmethvncvclQhexanemethylaminn]-Q- 
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cvclopentvlpurine dihvdrochloride 
Scheme A, step b: 2-Chloro-6-r4-(hvdroxvmethvncvclohcxancmethvlamino1-9- 
cvclopentvlpurine 

2-Chloro-6-[4-(hydroxymethyl)cyclohexanemethylamino]-9-cyclopentylpurine is prepared from 
5 2,6-dichloro-9-cyclopentylpurine, 4-(aminomethyl)cyclohexanemethanol, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-fTrans-f4-aminocvclohexvnamino1-6-f4- 
(hvdroxvmethvncvclohexanemethvlamino1-9-cvclopentvlpurine dihvdrochloride 

2-[Trans-(4-anunocyclohexyl)aniino]-6-[4-(hydroxymethyl)cyciohexanemethylamino]-9- 
10 cyclopentylpurine dihydrochloride is prepared from 2-chloro-6-[4- 

(hydroxymethyl)cyclohexanemethylamino]-9-cyclopentylpurine essentially as described in 

Example 1, Scheme A, step c. 

CMS (NHj) 442 (MH^; Rf (min.) = 3.34 

Example 1 1 

15 2-ITrans-(4-aminocvclohexvnaminol-6-r2-fluorophenvlhvdrazino1-9-cvclopentvlpurine 

dihvdrochloride 

Scheme A. step b: 2-Chloro-6-r2-fluorophenvlhvdrazino1-9-cvclopentvlpurine 
2-Chloro-6-[2-fluorophenylhydrazino]-9-cyclopentylpurine is prepared from 2»6-dichloro-9- 
cyclopentylpurine, 2-fluorophenylhydrazine, and triethylamine essentially as described above in 
20 Example 1 , Scheme A, step b. 

Scheme A, step c: 2-rTrans-(4-aminocvclohexvnamino1-6-r2-fluorophenvlhvdrazinol-9- 
cvclopentvlpurine dihvdrochloride 

2-[Trans-(4-aniinocyclohexyl)aniino]-6-[2-fluorophenylhydrazino]-9-cyclopentylpurine 
dihydrochloride is prepared from 2-chloro-6-[2-fluorophenylhydrazino]-9-cycIopentylpurine 
25 essentially as described in Example 1 , Scheme A, step c. 
CIMS (NH3) 425 (MH*); Rf (min.) = 3.41 

Example 12 

2-fTrans-(4-aminocvcloh exvnamino1-6-rf2-methoxvbenzvnamino1-9-cvclopentvlpurine 

dihvdrochloride 

30 Scheme A. step b: 2-Chloro-6-rf2-methoxvben2vnamino1-9-cvclopentvlpurine 

2-Chloro-6-[(2-methoxybenzyl)amino]-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, 2-methoxybcnzylamine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 
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Scheme A. step c: 2-rTrans-(4-aminocvclohexvl)amino1-6-r(2-rnethoxvbenzvnamino1-9- 
cvclopentvlpurine dihvdrochloride 

2-[Trans-(4-aininocyclohexyl)ainino]-6-[(2-methoxybenzyl)amino]-9-cyclopentylpuM 
dihydrochloride is prepared from 2-chloro-6-[(2-methoxybenzyl)amino]-9-cyclopentylpurine 
5 essentially as described in Example i , Scheme A, step c. 
CIMS (NH3) 436 (MH*); Rf (min.) = 2.30 

Example 13 

2-ITrans-(4-aminocvclohexvnamino1-6-rr2.3-dimethoxvbenzvnaminol-9-cvcloDentvlpurine 

dihvdrochloride 

10 Scheme A. step b: 2-Chloro-6-rr2.3-dimethoxvbenzvnaminol-9-cvclopentvlpurine 

2-Chloro-6-[(2,3-dimethoxybenzyl)amino]-9-cyclopentylpurine is prepared from 2,6-dichloro- 
9-cyclopentylpurine, 2,3-dimethoxybenzylaniine, and tricthylamine essentially as described 
above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohcxvnamino1-6-f(2.3-dimethoxvbenzvnaminol-9- 
15 cvclopcntvlpurine dihvdrochloride 

2-[Trans-(4-anunocyclohexyl)armnol-6-[(2,3-dimethoxybenzyl)amino]-9-cyclopentylpurine 
dihydrochloride is prepared from 2-chloro-6-[(2,3-dimethoxybenzyl)amino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
CIMS (NH3) 466 (MH*); Rf (min.) = 2.29 
20 Example 14 

2-rTrans-(4-aminocvciohexv naminol-6-r2-(4-methoxvphenvnethvlannLino1-9-cvcloDentvlpurine 

dihvdrochloride 

Scheme A. step b: 2-Chloro -6-r2-f4-methoxvphcnvnethvlaminol-9-cvclopentvlpurine 
2-Chloro-6-[2-(4-methoxyphenyl)ethylamino]-9-cyclopentylpurine is prepared from 2,6- 
25 dichloro-9-cyclopentylpurine, 2-(4-methoxyphenyl)ethylamine, and tricthylamine essentially as 
described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohe xvnaminol-6-r2-r4-methoxvphenvnethvlaminol- 
9'Cvclopentvlpurine dihvdrochloride 

2-[Trans-(4-aniinocyclohexyl)aniino].6-[2K4-methoxyphenyl)ethyiamino]-9-cycto 
30 dihydrochloride is prepared from 2-chloro-6-[2-(4-mcthoxyphenyl)ethylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
CIMS (NH3) 450 (MH*); Rf (min.) = 3,53 

Example 15 
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2-rTrans-(4-aminocvclohexvl)amino]-6-r3-f2-mcthoxvethoxv)propvlamino1-9- 
cvclopentvlpurine dihvdrochloride 
Scheme A. step b: 2-Chloro-6-r3'f2-methoxvethoxv)propvlaminol-9-cvclopentvlDurine 
2-ChIoro-6-[3-(2-methoxyethoxy)propylaniino]-9-cyclopentylpurine is prepared from 2,6- 
5 dichloro-9-cyclopentylpurine, 3-(2-methoxyethoxy)propylamine, and triethylamine essentially 
as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-('4-aminocvclohexvnamino1-6-r3-f2-methoxvethoxv)DroDvlaminol- 
9-cvclopentvlpurine dihvdrochloride 

2-[Trans-(4-aniinocyclohexyl)aniino]-6-[3-(2-methoxyethoxy)propylaniino]-9- 
10 cyclopentyipurine dihydrochloride is prepared from 2-chloro-6-[3-(2- 

methoxyethoxy)propylaniino]-9-cyclopentylpurine essentially as described in Example 1, 
Scheme A, step c. 

CMS (NH3) 432 (MH*); Rf (min.) = 3.3 1 

Example 16 

15 2-rrrans-(4-aminocvclohexvnaminol-6-(2-methoxvethvlaminoV9-cvclopentvlpurinc 

dihvdrochloride 

Scheme A, step b: 2-Chloro-6-r2-methoxvethvlaminoV9-cvclopentvlpurine 
2-Chloro-6-(2-methoxyethylamino)-9-cyclopentylpurine is prepared from 2,6-dichIoro-9- 
cyclopentylpurine, 2-methoxyethylamine, and triethylamine essentially as described above in 
20 Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnamino1-6-f2-methoxvethvlaminoV9- 
cvclopentvlpurine dihvdrochloride 

2-|Trans-(4-aminocyclohexyl)aniino]-6-(2-methoxyethylanuno)-9-cyclopentylpurine 
dihydrochloride is prepared from 2-chloro-6-(2-methoxyethylamino)-9-cyclopentylpurine 
25 essentially as described in Example 1, Scheme A, step c. 
CIMS (NH3) 374 (MH^); Rf (min.) = 3.23 

Example 17 

2-rTranS'f4-aminocvclohexvl)aminol-6-rf2.4-dimethQxvbenzvl)amino1-9-cvclopentvlpurine 

dihvdrochloride 

30 Scheme A. step b: 2-Chloro-6-r(2.4-dimethoxvbenzvnaminol-9-cvclopentvlpurine 

2-Chloro-6-[(2,4-dimethoxybenzyl)amino]-9-cyclopentylpurine is prepared from 2,6-dichloro- 
9-cyclopentylpurine, 2,4-dimethoxybenzylaniine, and triethylamine essentially as described 
above in Example 1, Scheme A, step b. 
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Scheme A. step c: 2-rTrans-(4-aminocvclohcxvnamino1-6-r(2.4-dimethoxvbenzvnaniino]-9- 
cvclopentvlpurine dihvdrochloride 

2-[Trans-(4-aniinocyclohexyl)amino]-6-[(2,4-dimethoxybenzyl)aiiuno]-9-cyclopen 
dihydrochloride is prepared from 2-chloro-6-[(2,4-dimethoxybenzyl)amino)-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
CIMS (NH3) 466 (MH*); Rf (min.) = 2.29 

Example 18 

2-rTran s-(4-aniinocvclohexvnamino1-6-rG-diethvlamino)propvlamino1-9-cvclopentvlpurine 

dihvdrochloride 

Scheme A. step b: 2-Chloro-6-f(3-diethvlamino)propvlamino1-9-cvclopentvlpurine 
2-Chloro-6-[(3-diethylamino)propylamino]-9-cyclopentylpurine is prepared from 2,6-dichloro- 
9-cyclopentylpurine, 3-diethylaminopropylamine, and triethylamine essentially as described 
above in Example 1, Scheme A, step b. 

Scheme A, step c: 2-f Trans-(4-anunocvclohcxvnamjnol-6-rf3-diethvlaniino^propvlaminol-9- 
cvclopentvlpurine dihvdrochloride 

2-[Trans-(4-aniinocyclohexyl)aniino]-6-[(3-diethylamino)propylaniino]-9-cyclopentylpurine 
dihydrochloride is prepared from 2-chloro-6-[(3-diethylamino)propylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
CIMS (NH3) 429 (MH*); Rf (min.) = 3.13 

Example 19 

2-rTrans-(4-aniinocvclohexvnan ndno1-6-rr3.4-dimethoxvbenzvnamino1-9-r2-propvi)purine 

dihvdrochloride 
Scheme A. step a: 2.6-Dichloro-9-(2-propvnpurine 

2,6-Dichloro-9-(2-propyl)purine is prepared from 2,6-dichloropurine and isopropanol 
essentially as described in Example 1, Scheme A. step a, but substituting isopropanol for 
cyclopentanoL 

Scheme A, step b: 2-Chl oro-6-rn.4-dimethoxvbenzvnamino1-9-(2-Dropvnpurine 
2-Chloro-6-[(3,4-dimethoxybenzyl)amino]-9-(2-propyl)purine is prepared from 2,6-dichloro-9- 
(2-propyl)purine, 3,4-dimethoxybenzylamine, and triethylamine essentially as described above 
in Example 1, Scheme A, step b. 

Scheme A, step c: 2-rTrans-r4-aminoc yclohexvnamino1-6-fr3.4-dimethQxvhen7vnaminol-9-f2- 
propvHpurine dihvdrochloride 

2-[Trans-(4-aniinocyclohexyl)aniino]-6-[(3.4-dimethoxybenzyl)aniino]-9-(2-propyl)purine 
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dihydrochloride is prepared from 2-chloro-6-[(3,4-dimethoxybenzyl)amino]-9-(2-propyl)purine 
essentially as described in Example 1, Scheme A, step c. 
CMS (NH3) 440 (MH*); Rf (min.) = 3.33 

Example 20 

5 2-ITrans-f4-aniinocvclohexvDamino1-6-r2.6-dichlorophenvlhvdra2ino1-9-cvclopentvlpurine 

dihydrochloride 

Scheme A. step b: 2-Chloro-6-r2.6-dichlorophenvlhvdrazino1-9-cvclopentvlpurine 
2-Chloro-6-[2,6-dichlorophenylhydrazino]-9-cyclopentylpurine is prepared from 2,6-dichloro- 
9-cyclopentylpurine, 2,6-dichIorophenylhydrazine, and triethylamine essentially as described 
10 above in Example 1 , Scheme A, step b. 

Scheme A. step c: 2-rTrans-r 4-aminocvclohexvnaminol-6-r2.6-dichlorophenvlhvdra2ino1-9- 
cvclopentvlpurine dihydrochloride 

2-[Trans-(4-aniinocyciohexyl)aniino]-6-[2,6-dicWorophenyIhydrazino]-9-cyclopentylpurine 
dihydrochloride is prepared from 2-chloro-6-[2,6-dichlorophenylhydrazino]-9- 
15 cyclopentylpurine essentially as described in Example 1. Scheme A, step c. 
CMS (NH3) 475 (MH*); Rf (min.) = 3.43 

Example 21 

2-rTrans-f4-aminocvc lohexynamino1-6-r3-fluorophenvlamino)-9-cyclopentvlpurine 

dihydrochloride 

20 Scheme A , step b: 2-Chloro-6-f3-fluorophenylaminoV9-cvclopentylpurine 

2-Chloro-6-(3-fluorophenylamino)-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, 3-fluoroaniline. and triethylamine essentially as described above in Example 
1, Scheme A, step b. 

Scheme A, step c: 2-rTrans-(4 -aminocyclohexynaminQl-6-f3-fluorophenvlaminoV9- 
25 cyclopentylpurine dihydrochloride 

2-[Trans-(4-aminocyclohexyl)amino]-6-(3-fluorophenylamino)-9-cyclopentylpurine 
dihydrochloride is prepared from 2-chloro-6-(3-fluorophenyiamino)-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A, step c. 
CMS (NH3) 448 (MH^); Rf (min.) = 3.44 
30 Example 22 

2-rTrans-(4-aminocyclohexvnamino1-6- (3-methnxYpropylaminoV9-cvclopentylp imne 

dihydrnrhlnride 

Scheme A. step b: 2-Chloro-6-(3-methox ypropy lflmm oV9-cyclopentylpurine 
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2-Chloro-6-(3-methoxypropyiamino)-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, 3-methoxypropylamine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvnamino1-6-r3-methoxvpropvlaminoV9- 
cvclopentvlpurine dihvdrochloride 

2-[Trans-(4-anunocyclohexyl)anuno]-6-(3-methoxypropylamino)-9-cyciopentylpurine 
dihydrochloride is prepared from 2-chloro-6-(3-methoxypropylamino)-9-cyclopentylpurine 
essentially as described in Example 1 , Scheme A, step c. 
CIMS (NH3) 388 (MH"); Rf (min.) = 3.29 

Example 23 

2-rTrans-(4-aminocvclohexvnaminol-6-r(4-pentvnphenvlaminol-9'CVclopentvlpurine 

dihvdrochloride 

Scheme A. step b: 2-Chloro-6-rf4-pentvi^phenvlamino1-9-cvclopentvlpurine 
2-Chloro-6-[(4-pentyl)phenylamino]-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, 4-butylphenylamine. and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvl)amino1-6-fr4-pcntvl)phenvlamino1-9- 
cvclopentvlpurine dihvdrochloride 

2-[Trans-(4-aminocyclohexyl)aniino]-6-[(4-pentyl)phenylaniino]-9-cyclopentylpurine 
dihydrochloride is prepared from 2-chloro-6-[(4-pentyl)phenylamino]-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A, step c. 
CIMS (NH3) 462 (MH"); Rf (min.) = 4.15 

Example 24 

f+/-)-2-rTrans-(4-a minocvclohexvnamino1-6-rra-cvclopropvl-4-chlorobenzvnaminol-9- 

cvclopentvlpurine dihvdrochloride 
Scheme A. step b: 2-C hloro-6-rra-cvclopropvl-4-chiorQbenzvnamino1-9-cvclopentvlpurine 
2-Chloro-6-[(a-cyclopropyl-4-chlorobenzyl)amino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, a-cyclopropyl-4-chlorobenzylamine, and triethylamine essentially 
as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnamino1-6-rf a-cvclopropvl-4- 
chlorobenzvnamino1-9-cvclopentvlpurine dihvdrochloride 
2-[Trans-(4-aminocyclohexyI)amino]-6-[(a-cyclopropyl-4-chlorobenzyl)amino]-9- 
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cyclopentyipurine dihydrochloride is prepared from 2-chloro-6-[(a-cyclopropyl-4- 
chlorobenzyl)ainino]-9-cyclopentylpurine essentially as described in Example 1, Scheme A, 
step c. 

CIMS (NH3) 480 (MH*); Rf (min.) = 2.35 

Example 25 

2-rTrans-(4-aniinocvclohexvl)aniino1-6-rf2-trifluorobenzvl)aniino1-9-cvclopentvlDurine 

dihydrochloride 

Scheme A. step b: 2-Chloro-6-r(2-trifluorobenzvnaniino1-9-cvclopentvlpurine 
2-Chloro-6-[(2-trifluorobenzyl)amino]-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, 2-trifluorobenzylamine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnamino1-6-rf2-trifluorobenzvnaniino1-9- 
cvclopentvlpurine dihydrochloride 

2-[Trans-(4-aininocyclohexyl)aniino]-6-[(2-trifluorobenzyl)ainino]-9-cyclopentylpurine 
dihydrochloride is prepared from 2-chloro-6-[(2-trifluorobenzyl)amino]-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A, step c. 
CIMS (NH3) 474 (MH"); Rf (min.) = 2.3 1 

Example 26 

2-ITrans-(4-aminocvclohexvnamino1-6-(2-hvdrQXvethoxyethvlamino)-9-cvcloDentylpurine 

dihydrochloride 

Scheme A. step b: 2-Chloro-6-f2-hydroxvethoxyethylamino)-9-cyclopentylpurine 
2-Chloro-6-(2-hydroxyethoxyethylamino)-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, 2-(2-aminoethoxy)ethanol, and triethylamine essentially as described above 
in Example I, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexynaminol-6-f2-hydroxyethoxvethvlaminoV9- 
cvclopentvlpurine dihydrochloride 

2-[Trans-(4-aniinocyclohexyl)aniino]-6-(2-hydroxyethoxyethylamino)-9-cyclopentylpurine 
dihydrochloride is prepared from 2-chloro-6-(2-hydroxyethoxyethylamino)-9-cyclopentylpurine 
essentially as described in Example 1 , Scheme A, step c. 
CIMS (NH3) 404 (MH*); Rf (min.) = 3.16 

Example 27 

2-rTrans-(4-aminocyclo hexynainino1-642-f3-methoxyphenynethylaniinol-9-cyclopentvlpurine 

dihydrochloride 
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Scheme A. step b: 2-Chloro-6-f2-f3-methoxvphenvl^ethvlamino1-9-cvclopcntvlpurine 
2-Chloro-6-[2-(3-methoxyphenyl)ethylamino]-9-cycIopentylpurine is prepared from 2,6- 
dichloro-9-cyclopeniylpurine, 2-(3-methoxyphenyl)ethylamine, and triethylamine essentially as 
described above in Example 1, Scheme A, step b. 
5 Scheme A, step c: 2-rTrans-(4-aminocvclohexvnamino1-6-f2-f3-methoxvphenvnethvlaminol- 
9-cvcloDentvlpurine dihvdrochloride 

2-[Trans-(4-aniinocyclohexyl)aniino]-6-[2-(3-methoxyphenyl)ethylaniino]-9-cyclopentylpurine 
dihydrochloride is prepared from 2-chioro-6-[2-(3-methoxyphenyl)ethylamino]-9- 
cyclopentyipurine essentially as described in Example I, Scheme A, step c. 
10 CIMS (NH3) 450 (MH*); Rf (min.) = 3.54 

Example 28 

2-rTrans-(4-aminocvclohexvl)amino]-6-rr3.5-dimethoxvbenzvl)amino1-9-cvclopentvlpurine 

dihvdrochloride 

Scheme A. step b: 2-Chloro-6-rG.5-dimethoxvbenzvnamino1-9-cvcloDentvlpurine 
15 2-Chloro-6-[(3,5-dimethoxybenzyl)amino]-9-cyclopentylpurine is prepared from 2,6-dichloro- 
9-cyclopentylpurine, 3,5-dimethoxybenzylamine, and triethylaniine essentially as described 
above in Example 1 , Scheme A, step b. 

Scheme A. step c: 2-rTrans-r4-aminocvclohexvl)aminol-6-f(3,5-dimethoxvbenzvnaminol-9- 
cvclopentvlpurine dihvdrochloride 
20 2-|Trans-(4-aminocyclohexyl)aniino]-6-[(3,5-dimethoxybenzyl)aniino]-9-cyclopentylpurine 
dihydrochloride is prepared from 2-chIoro-6-[(3,5-dimethoxybenzyl)aminol-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
CMS (NH3) 466 (MH*); Rf (min.) = 2.27 

Example 29 

25 2-rTrans-(4-aminocvclohexvnamino1-6-f4-methoxvbutvlaminoV9-cvclopentvlpurine 

dihvdrochloride 

Scheme A. step b: 2-Chloro>6-(4-methoxvbutvlamino)-9-cvclopentvlpurine 
2-ChIoro-6-(4-methoxybutylamino)-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, 4-methoxybutylamine, and triethylamine essentially as described above in 
30 Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaminol-6-f4-methoxvbutvlamino)-9- 
cvclopentvlpurine dihvdrochloride 

2-[Trans-(4-aminocyclohexyl)amino]-6-(4-methoxybutylamino)-9K;yclopentylpurine 
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dihydrochloride is prepared from 2-chloro-6-(4-methoxybutylamino)-9-cyclopentylpurine 
essentially as described in Example 1 , Scheme A, step c. 
CMS (NH3) 388 (MH*); Rf (min.) =3.29 

5 Example 30 

2-rTrans-(4-anunocvclohexvl)aminol-6-rf2.3-dimethoxvbenzvnaminol-9-f2-proDvnpurine 

dihydrochloride 

Scheme A. step b: 2-Chloro-6-r(2,3-dimethoxvbenzvnaminol-9-f2-propvnt)urine 
2-Chloro-6-[(2,3-dimethoxybenzyl)amino]-9-(2-propyl)purine is prepared from 2,6-dichloro-9- 
10 (2-propyl)purine (see Example 19 for preparation), 23-dimethoxybenzylamine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans-f4-aniinocvclohexvnaminol-6-rf2.3-dimethoxvben2vnamino1-9-(2- 
propyHpurine dihydrochloride 

2-[Trans-(4-aniinocyclohexyl)aniino]-6-[(2,3-dimethoxyben2yl)aniino]-9-(2-propyl)purine 
15 dihydrochloride is prepared from 2-chloro-6-[(2,3-dimethoxybenzyl)amino]-9-(2-propyl)purine 
essentially as described in Example 1, Scheme A, step c. 
CIMS (NH3) 440 (MHl; Rf (min.) = 3.39 

Example 3 1 

2-rTrans-(4-aminocyclohexvnamino1-6-r2-fphenylaminolethylamino1-9-cyclopentylpurine 

20 trihydrochloride 

Scheme A. step b: 2-Chloro-6-f2-(phenvlamino)ethylamino1-9-cvclopentylpurine 
2-Chloro-6-[2-(phenylamino)ethylamino]-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, N-phenylethylenediamine, and triethylamine essentially as described aboye 
in Example 1, Scheme A, step b. 

25 Scheme A. step c: 2-rTrans-(4-aminocyclohexynamino1-6-r2-(phenylamino)ethylaminol-9- 
cyclopentvlpurine trihydrochloride 

2-[Trans-(4-aniinocyclohexyl)amino]-6-[2-(phenylanuno)ethylaniino]-9-cyclopentylpurine 
trihydrochloride is prepared from 2-chloro-6-[2-(phenylamino)ethylamino]-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A, step c. 
30 CIMS (NH3) 435 (MH*); Rf (min.) = 3.34 

Example 32 

2-rTrans-f4-a minocyclohexynamino1-6-(phenylamino)-9-cyclopentvlpurine dihydrochloride 
Scheme A. step b: 2-Chloro-6-fphenylaminoV9-cyclopentylpurine 
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2-Chloro-6-(phenylainino)-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, aniline, and triethylamine essentially as described above in Example 1, 
Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohcxvnamino1-6-fDhenvlaminoV9-cvclopentvlpurine 
5 dihvdrochloride 

2-[Trans-(4-aminocyclohexyl)amino]-6-(phenylamino)-9-cyclopentylpurine dihydrochloride is 
prepared from 2-chloro-6-(phenylamino)-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 
CIMS (NH3) 392 (MH*); Rf (min.) = 3.35 
10 Example 33 

2-rTrans-r4-aminocvclohexvnamino1-6-f4-n-benzvnpiperidinvlaminoV9-cvclopentvlpurine 

trihvdrochloride 

Scheme A. step b: 2-Chloro-6-f4-ri-benzvnpiperidinvlamino1-9-cvclopentvlpurine 
2-Chloro-6-[4-(l-ben2yl)piperidinylamino)-9-cyclopentylpurine is prepared from 2,6-dichloro- 
1 5 9-cyclopentylpurine, 4-amino- 1 -benzylpiperidine, and triethylamine essentially as described 
above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvnaminol-6-r4-ri-benzvnpiperidinvlaminol-9- 
cvclopentvlpurine trihvdrochloride 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-benzyl)piperidinylan[uno]-9-cyclopentylpurine 
20 trihydrochloride is prepared from 2-chloro-6-[4-( l-ben2yl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
CIMS (NH3) 489 (MH*); Rf (min.) = 3.29 

Example 34 

2-fTrans-(4-aminocvclohexvnaminol-6-r3,4-dimethoxvbenzvnamino1-9-cvclopentvlpurinc 

25 dihvdrochloride 

Scheme A, step b: 2-Chloro-6-r3.4-dimethoxvbenzvDaminol-9-cvclopentvlpurine 
2-Chloro-6-[3.4-dimethoxyben2yl)amino]-9-cyclopentyipurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, 3,4-dimethoxyben2ylamine, and triethylamine essentially as described above 
in Example 1, Scheme A, step b. 

30 Scheme A. step c: 2-rTrans-f4-aminocvclohexvnaminoV6-f3.4-dimethoxvbenzvl)amino1-9- 
cvclopentvlpurine dihvdrochloride 

2-[Trans-(4-aminocyclohexyl)amino]-6-[3.4-dimethoxybenzyl)aniino]-9-cyclopentylpurine 
dihydrochloride is prepared from 2-chloro-6-[3,4-dimethoxybenzyl)amino]-9-cyclopentylpurine 
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essentially as described in Example 1, Scheme A, step c. 
CIMS (NH3) 466 (MH*); Rf (min.) = 2.25 

Example 35 

2-rTrans-(4-aminocvclohcxvl)amino1-6-rG-iodobenzvnamino1-9-r2-cvcloDentenvnDurine 
5 hydrochloride 
Scheme A. step a: 2>6-Dichloro-9-cvclopentenvlpiirine 

2,6-Dichloro-9-cyclopentenylpurine is prepared from 2,6-dichloropurine and cyclopentenol 
essentially as described in Example 1, Scheme A, step a. but substituting cyclopentenol for 
cyclopentanol. 

10 Scheme A. step b: 2-ChlorO'6-rf3-iodobenzvnamino1-9-cvciopentenvlpurine 

2-Chloro-6-[(3-iodobenzyl)amino]-9-cyclopentenylpurine is prepared from 2,6-dichloro-9- 
cyclopentenylpurine, 3-iodobenzylamine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvl^amino1-6-rf3-iodobenzvnamino1-9- 
15 cvclopentenvlpurine 

2-[Trans-(4-anunocyclohexyl)an[iino]-6-[{3-iodobenzyl)aniino]-9-cyclopentenylpurine 
hydrochloride is prepared from 2-chloro-6-[(3-iodobenzyl)amino]-9-cyclopentenylpurine 
essentially as described in Example 1, Scheme A, step c. 
CMS (NH3) 530 (MH*) 

20 Example 36 

2-rTrans-(4-aminocvcloh exvnamino1-6-(dodecvlaminoV9-cvclopentvlpurine dihvdrochloride 
Scheme A. step b: 2-Chloro-6-fdodccvlaminoV9-cvclopentvlpurine 
2-Chloro-6-(dodecylaniino)-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, n-dodecylamine, and triethylamine essentially as described above in 

25 Example 1, Scheme A, step b. 

Scheme A, step c: 2-rTrans-f4 -aminocvclohexvnamino1-6-fdodecvlaminoV9-cvclopentvlpurine 
dihvdrochloride 

2-[Trans-(4-aniinocyclohexyl)aniino]-6-(dodecylariuno)-9-cyclopentylpurine dihydrochloride is 
prepared from 2-chioro-6-(dodecylamino)-9-cyclopentylpurine essentially as described in 
30 Example 1, Scheme A, step c. 

CIMS (NH3) 484 (MH*); Rf (min.) = 5.09 

Example 37 

2-rTrans-(4-aminocvcl Qhexvnamino1-6-r(4-methoxvbenzvnaminn]-Q-(2-propvnpurine 
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dihvdrochloride 

Scheme A. step b: 2-Chloro-6-r(4-methoxvbenzvnamino1-9-f2-propvnpurine 
2-Chloro-6-[(4-inethoxybenzyl)amino)-9-(2-propyl)purine is prepared from 2,6-dichloro-9-(2- 
propyl)purine (see Example 19 for preparation), 4-methoxybenzylamine , and triethylamine 
5 essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaminoV6-r(4-methoxvbenzvnaminol-9-f2- 
propvnpurine dihvdrochloride 

2-[Trans-(4-aminocyclohexyl)amino]-6-[(4-methoxybenzyl)amino]-9-(2-propyl)purine 
dihydrochloride is prepared from 2-chloro-6-[(4-methoxybenzyl)amino]-9-(2-propyl)purine 
10 essentially as described in Example 1 , Scheme A, step c. 
CMS (NH3) 410 (MH*); Rf (min.) = 3.37 

Example 38 

2-rTrans-(4-aminocvclohexvnaniino1-6-r4-(l-f4-chlorobenzvn)piperidinvlamino1-9- 

cvclopentvipurine 
15 Preparation of 4-Amino-l-(4-chlorobenzvnpiperidine : 
Method 1: 

Scheme B. step a: 4-Carboxamide-l-(4-chlorobenzvnpiperidine 

Dissolve isonipecotamide {39 mmol) in 3-pentanone (25 mL) and heat to reflux. Add cesium 
carbonate (24 mmol) and a catalytic amount of potassium iodide (2 spatula tips, cat) followed 
20 by 4-chlorobenzyl chloride (47 mmol). Stir and reflux for 5 hours. Filter the hot solution 
through celite, wash the filter cake with hot acetone (4x20 mL), combine the filtrate and 
washings, and evaporate the solvent in vacuo and residue was recrystallized from acetone to 
give the title compound. 

Scheme B. step b: 4-Amino-l-(4-chlorobenzvl)piperidine 

25 Dissolve bis(trifluoroacetoxy)iodobenzene (84 mmol) in acetonitrile (20 mL) and dilute with 
water (20 mL). Add 4-carboxamide-l-{4-chlorobenzyl)piperidine (7 mmol) and heat for 
overnight at 65*^0. Cool the mixture (ice bath), add water (60 mL), followed by concentrated 
HCl. Extract with ether (2X). The aqueous layer was concentrated in vacuo, and the residue 
was dissolved in water in 40 mL of water. Basify with aqueous sodium carbonate, and extract 

30 into methylene chloride, the organic layer was drived over NajSO^, filtered and the solvent was 
evaporated in vacuo to give the title compound. 
Method 2: 

Scheme C. step a: l-(4-Chlorobenzvn-4-piperidnne 
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Dissolve 4-piperidone (17 mmoi) in 3-pentanone (25 mL) and heat to reflux. Add cesium 
carbonate (19 mmol) and a catalytic amount of potassium iodide, followed by 4-chloroben2yl 
chloride (20 mmol). Stir and reflux for 4 hours. Filter the hot suspension, wash die residue 
with hot acetone (4x20 mL), combine the filtrate and washings, and evaporate the solvent in 
5 vacuo to give the title compound. 

Scheme C. step b: 1 -(4-Chlorobenzvn-4-piperidone oxime 

Dissolve l-(4-chloroben2yl)-4-piperidone (0.0456 mmol), hydroxylamine hydrochloride 
(0.0456 mmol) and sodium acetate (0.0456 mmol) in aqueous ethanol (450 mL). Stir 
approximately 30 minutes to 2 hours while warming. Add methylene chloride (450 mL), 
10 separate the organic phase, and extract the aqueous phase with methylene chloride (100 mL). 
Combine the organic phases and dry (MgS04). Evaporate the solvent in vacuo to give the title 
compound. 

Scheme C. step c: 4-Amino-l-f4-chlorobcnzv])piperidine 

Add l-(4-chlorobenzyl)-4-piperidone oxime (1,87 mmol) to a solution of lithium aluminum 
15 hydride (2.5 mL of a IM solution in tetrahydrofuran) and place under a niurogen atmosphere. 
Heat at reflux for 2 hours, cool and pour into dilute aqueous sodium hydroxide. Extract with a 
mixture of ethyl ether/ethyl acetate (2x), wash with aqueous sodium chloride and dry (MgSO^). 
Evaporate the solvent in vacuo to give the title compound. 

Scheme A. step b: 2-Chloro-6-r4-n-r4-ch lorobenzvn^piDeridinvlamino1-9-cvclopentvlpurine 
20 2-Chloro-6-[4-( l-(4-chlorobenzyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 

dichloro-9-cyclopentylpurine, 4-aniino-l-(4-chIorobenzyl)piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnamino1-6-r4-f l-<^4- 

chlorobenzvn)piperidinvlamino1-9-cvclopentvlpurine 
25 2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(4-chlorobenzyl))piperidinylamino]-9- 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-chlorobenzyl))piperidinylamino]"9- 

cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Rf: (min) = 2.29; purity 94%; MS (APCI): 523 M*' 

Example 39 

30 2-rTrans-f4-aminocvclo hexvnaniinol-6-r4-fl-f4-methoxvbenzvnipiperidinvlamino1-9- 

cvclopentvlpurine 

Preparation of 4-Amino-l-f4'methQxvbenzvnpiperidine 
Method 1 
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Scheme B. step a: 4-Carboxamide-l-f4-methoxvbenzvl)Diperidine 

4-Carboxamide-l-(4-methoxyben2yl)piperidine may be prepared from isonipecotamide and 4- 
methoxybenzyl chloride essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-l-f4-methoxvbenzvnpiperidine 
5 4- Amino- 1 -(4-methoxyben2yl)piperidine is prepared from 4-carboxaraide- 1 -(4- 

methoxybenzyOpiperidine essentially as described above in Example 38, Scheme B. step b. 
Method 2: 

Scheme C. step a: l-f4-Methoxvbenzvn-4-piperidone 

l-(4-Methoxybenzyl)-4-piperidone is prepared from 4-piperidone and 4-methoxybenzyl 
10 chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-f4-Methoxvbenzvn-4-piperidone oxime 

1- (4-MethoxybenzyI)-4-piperidone oxime is prepared from l-(4-methoxybenzyl)-4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C. 
step b. 

15 Scheme C. step c: 4-Amino-l-r4-methoxvbenzvnpiperidine 

4-Amino-l-(4-methoxybenzyl)piperidine is prepared from l-(4-methoxybenzyl)-4-piperidone 

oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A. ste p b: 2-Chloro-6-f4-f l-f4*methoxvbenzvnipiperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(4-methoxybenzyl))piperidinylamino]-9-cyclopentylpurine is prepared from 
20 2,6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(4-methoxybenzyl)piperidine, and triethylamine 

essentially as described above in Example 1. Scheme A, step b. 
Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaminol-6-f4-n-(4* 
methoxvbenzvn)piperidinvlaminol-9-cvclopentvlpurine 

2-[Trans-(4-aniinocyclohexyl)aniino]-6-[4-(l-(4-methoxybenzyI))piperidinylamino]-9- 
25 cyclopentylpurine is prepared from 2-chloro-6-[4-( 1 -(4-methoxybenzyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
Rf: (min) = 2.26; purity 100%; MS (APCQ: 519 M*' 

Example 40 

2-rTrans-f4-aminocvclohex vnamino1-644-fl-f4-methvlbcnzvn^piperidinvlaminol-9- 
30 cvclopentvlpurine 
Preparation of 4-Amino-l-r4-methvlbenzvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-f4-methvlbenzvnpiperidine 
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4-Carboxainide-l-(4-methylbenzyl)piperidine may be prepared from isonipecotamide and a- 
chloro-p-xylene essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-l-(4-methvlben2vnpiperidine 
4-Amino-l-(4-methylbenzyl)piperidine is prepared from 4-carboxamide-l-(4- 
5 methylbenzyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(4-Methvlbenzvn-4-piperidone 

l-(4-Methylbenzyl)-4-piperidone is prepared from 4-piperidone and a-chloro-p-xylene 
essentially as described above in Example 38, Scheme C, step a. 
10 Scheme C. step b: l-(4-Methvlbenzvn-4-piperidone oxime 

l-(4-Methylbenzyl)-4-piperidone oxime is prepared from l-(4-methylbenzyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4-Amino-l-('4"methvlbenzvnpiperidine 

1 - Amino- l-(4-methylben2yl)piperidine is prepared from l-(4-methylbenzyl)-4-piperidone 
15 oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4-n-(4-methvlbenzvnipiperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(4-methyibenzyl))piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-methylbenzyl)piperidine, and triethylaraine 
essentially as described above in Example 1, Scheme A, step b. 

20 Scheme A, step c: 2-fTrans-(4-aminocvclohexvnaminol-6-r4-(l-(4- 
methvlbenzvn)piperidinvlaniino1-9-cvciopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(4-methylbenzyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-methylbenzyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
25 Rf: (min) = 2.26; purity 100%; MS (APCI): 503 M** 

Example 41 

2-rrrans-r4-aminocvclohexvnaminol-6-r4-n-r3-methoxvbenzvn)piperidinvlamino1-9- 

cvclopentvlpurine 

Preparation of 4-Amino-l-f3-methoxvbenzvnpiperidine 
30 Method 1 

Scheme B, step a: 4-Carboxamide-l-(3-methoxvbenzvnpiperidine 

4-Carboxamide-l-(3-methoxybenzyl)piperidine may be prepared from isonipecotamide and 3- 
methoxybenzyl chloride essentially as described above in Example 38, Scheme B, step a. 
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Scheme B. step b: 4-Amino-l-f3-methQxvbenzvnpiperidine 
4-Amino-l-(3-inethoxybenzyl)piperidine is prepared from 4-carboxaniide-l-(3- 
methoxybenzyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

5 Scheme C. step a: l-f3-Methoxvbenzvl'l-4-pit)eridone 

l-(3-Methoxybenzyl)-4-piperidone is prepared from 4-piperidone and 3-methoxybenzyl 
chloride essentially as described above in Example 38, Scheme C, step a. 
S cheme C. step b: l-(3-MethoxvbenzvlV4-piperidone oxime 

1- (3-Methoxybenzyl)-4-piperidone oxime is prepared from l-(3-methoxybenzyl)-4-piperidone 
10 and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 

step b. 

Scheme C. step c: 4-Amino-l-(3-methoxvbenzvnpiperidine 

4-Amino-l-(3-methoxybenzyl)piperidine is prepared from l-(3-methoxybenzyl)-4-piperidone 
oxime essentially as described above in Example 38, Scheme C, step c. 
15 Scheme A. step b: 2-Chloro-6-r4-(l-r3-methoxvbenzvn)piperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(3-methoxybenzyl))piperidinylaniino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-{3-methoxybenzyI)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvl)amino1-6-r4-(l-(3- 
20 methoxvbenzvnipiperidinvlamino1-9-cvclopentvlpurine 

2-ITrans-(4-aniinocyclohexyl)amino]-6-[4-(l-(3-methoxybenzyl))piperidinylamino]-9- 

cyclopentylpurine is prepared from 2-chloro-6-(4-{ 1 -(3-methoxybenzyl))piperidinylamino]-9- 

cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Rf: (min) = 2.27; purity 99%; MS (APCI): 519 M*' 
25 Example 42 

2-rTrans-(4-aminocvclohexvnaminol-6-r4-n-f3-chlorobenzvn)piperidinvlaminol-9- 

cvclopentvlpurine 

Preparation of 4-Amino-l-f3-chlorobenzvnpiperidine 

Method 1 

30 Scheme B, step a: 4-Carboxamide-l-(3-chlorobenzvnpiperidine 

4-Carboxamide-l-(3-chlorobenzyl)piperidine may be prepared from isonipecotamide and 3- 
chlorobenzyl chloride essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-l-C3-chlorobenzvl)p ipftririinft 
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4-Ainino-l-(3-chlorobenzyl)piperidine is prepared from 4-carboxamide-l-{3- 
chlorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: I-fS-ChlorobenzvlM-piperidone 

l-(3-Chloroben2yl)-4-piperidone is prepared from 4-piperidone and 3-chloroben2yl chloride 
essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l'r3-Chloroben2vn-4-piperidone oxime 

1- (3-Chlorobenzyl)-4-piperidone oxime is prepared from l-(3-chlorobenzyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4-Amino-l-r3-chlorobenzvnpiperidine 

4-Amino-l-(3-chlorobenzyl)piperidine is prepared from l-(3-chlorobenzyl)-4-piperidone oxime 
essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-f4-n-f3-chlorobenzvn)piperidinvlamino-9-cvcloDentvlpurine 

2- Chloro-6-[4-(l-(3-chlorobenzyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino-l-(3-chlorobenzyl)piperidine, and triethylamine 
essentially as described above in Example 1. Scheme A, step b. 

Scheme A. step c: 2-ITrans-r4-aminocvclohexvnamino1-6-r4-ri-r3- 
chlorobenzvn)piperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aniinocyclohexyl)aniino]-6-[4-(l-(3<hloroben2yl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-chlorobenzyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
Rf: (min) = 2.25; purity 95%; MS (APCI): 523 M*' 

Example 43 

2-rTrans-f4-amin ocvclohexvnamino1-6-f4-n-(2-chlorobenzvn)piperidinvlaminol-9- 

cvclopentvlpurine 
Preparation of 4-Amino-l-f2-chlorobenzvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-f2-chlorobenzvnpiperidine 

4-Carboxamide-l-(2-chloroben2yl)piperidine may be prepared from isonipecotamide and 2- 
chlorobenzyl chloride essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-AminO"l-r2-chlorobenzvl)piperidine 
4-Aminoe-l-(2-chloroben2yl)piperidine is prepared from 4-carboxamide-l-(2- 
chlorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
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Method 2: 

Scheme C. step a: l-f2-chlorobenzvl)-4-piperidone 

l-(2-Chlorobenzyl)-4-piperidone is prepared from 4-piperidone and 2-chlorobenzyl chloride 
essentially as described above in Example 38, Scheme C, step a, 
5 Scheme C. step b: l-f2-Chlorobenzvn-4-Diperidone oxime 

1- (2-Chlorobenzyl)-4-piperidone oxime is prepared from l-(2-chlorobenzyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4-Amino-l-r2-chlorobenzvnpiDeridine 

4-Amino-l-(2-chlorobenzyl)piperidine is prepared from 1 -(2-chlorobenzyl)-4-piperidone oxime 
10 essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-f4-n-r2-c hlorobenzvn)pit)eridinvlamino1-9-cvcloDentvipurine 

2- Chloro-6-[4-(l-(2-chloroben2yl))piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino-l-(2-chlorobenzyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

15 Scheme A. step c: 2-rTrans-f4-aminocvclohexvnaminol-6-r4-n-r2- 
chlorobenzvn^pipcridinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4--aminocyclohexyl)aniino]-6--[4-(l-(2-chlorobenzyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2-chlorobenzyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A. step c. 
20 Rf: (min) = 2.25; purity 92%; MS (APCI): 523 M*^ 

Example 44 

2-rTrans-r4-aminocvcloh exvnamino1-6-f4-fl-r2-methvlbenzvn)piperidinvlamino1-9- 

cvclopentvlDurine 
Preparation of 4-Amino-l-r2-methvlbcnzvnpiperidine 
25 Method 1 

Scheme B. step a: 4-Carboxamide-l-r2-methvlbenzvl)piperidine 

4-Carboxamide-l-(2-methylbenzyl)piperidine may be prepared from isonipecotamide and a- 
chloro-o-xylene essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-l-r2-methvlbenzvnpiperidine 
30 4- Amino- 1 -(2-methylbenzyl)piperidine is prepared from 4-carboxamide- 1 -(2- 

methylbenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(2-MethvlbenzviV4-piperidnne 
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1- (2-Methylbenzyl)-4-piperidone is prepared from 4-piperidone and a-chloro-o-xylene 
essentially as described above in Example 38, Scheme C, step a. 

Scheme C. step b: 4-Amino-I-f2-methvibenzvnpiperidine oxime 
4-Amino-l-(2-methylbenzyl)piperidine oxime is prepared from 4-amino-l-(2- 
5 methylbenzyOpiperidine and hydroxylamine hydrochloride essentially as described above in 
Example 38, Scheme C, step b. 

Scheme C. step c: 4-Aniino-l-(2-methvlbenzvnpiperidine 

4-Amino-l-(2-methylbenzyl)piperidine is prepared from essentially as described above in 
Example 38, Scheme C, step c. 
10 Scheme A. step b: 2-Chloro-6-f4-(l-r2-methvlbenzvn)piperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(2-methylbenzyl))piperidinyIamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-methylbenzyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaminol-6-f4-f l-f2- 

15 methvlbenzvnipiperidinvlaminol-9-cvcloDentvlpurine 

2-rrrans-(4-aniinocyclohexyl)aniino]-6-[4-(l-(2-methylbenzyl))piperidinylaniino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2-methylbenzyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
Rf: (min) = 2.26; purity 98%; MS (APCI): 503 M** 

20 Example 45 

2-rTrans-(4-aminocvclohexvnaminol-6-r4-(l-(2.6-dichloroben2vn)piperidinvlamino1-9- 

cvclopentvlpurine 

Preparation of 4-Amino-l-f2.6-dichlorobenzvl^piDeridine 
Method 1 

25 Scheme B. step a: 4-Carboxamide-l-f2.6*dichlorobenzvl)piperidine 

4-Carboxamide-l"(2,6-dichlorobenzyl)piperidine may be prepared from isonipecotamide and 
a,2,6-trichlorotoluene essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b:4-Amino-l-(2.6-dichlorobenzvnpiperidine 
4-Amino-l-(2,6-dichlorobenzyl)piperidine is prepared from 4-carboxamide-l-(2,6- 

30 dichlorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(2.6-Dichlorobenzvn-4-piperidnne 

l-(2.6-Dichlorobenzyl)-4-piperidone is prepared from 4-piperidone and a,2,6-trichlorotoluene 
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essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-r2.6-Dichlorobenzvl)-4'piperidone oxime 

1- (2,6-Dichlorobenzyl)-4-piperidone oxime is prepared from l-(2,6-dichloroben2yl)-4- 
piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 

5 Scheme C, step b. 

Scheme C. step c: 4-Amino-l-(2.6-dichlorobenzvllpiperidine 
4-Amino-l-(2,6-dichlorobenzyl)piperidine is prepared from l-(2,6-dichlorobenzyl)-4- 
piperidone oxime essentially as described above in Example 38, Scheme C, step c. 
Scheme A. step b: 2-Chloro-6-r4-n-f2.6-dichlorobenzvn^piperidinvlamino1-9- 
10 cvclopentvlpurine 

2- Chloro-6-[4-(l-(2,6-dichloroben2yl))piperidinyIamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2,6-dichlorobenzyl)piperidine (made according to 
the Method 1 of Example 45), and triethylamine essentially as described above in Example 1, 
Scheme A, step b. 

15 Scheme A. step c: 2-rTrans-r4-aminocvclohexvnamino1-6-r4-n-r2.6- 
dichlorobenzvn)piperidinvlaminol-9-cvclopentvlpurine 

2-[Trans-(4-aniinocyc!ohexyl)aniino]-6-[4-(l-(2,6-dicmorobenzyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2,6-dichlorobenzyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
20 Rf: (min) = 2.28; purity 98%; MS (APCI):557M*'. 

Example 46 

2-rrrans-(4-aniinocvclohexv naniinol-6-f4-(l-f4-trifluoromethvlbenzvn)Diperidinvlaminol-9- 

cvclopentvlpurine 
Preparation of 4-Amino- 1 -f4-trifluoromethvlbenzvl)piperidine 
25 Method 1 

Scheme B. step a: 4-Carboxamide-l-f4-trifluoromethvlbenzvnpiperidine 
4-Carboxamide-l-(4-trifluoromethylbenzyl)piperidine may be prepared from isonipecotamide 
and a*-chloro-a,a,a-trifluoro-p-xylene essentially as described above in Example 38, Scheme 
B, step a. 

30 Scheme B. step b:4-Anuno-l-f4-trifluoromethvlben2vnpiperidine 

4-Amino-l-(4-trifluoromethylbenzyl)piperidine is prepared from 4-carboxamide-l-(4- 
trifluoromethylbenzyl)piperidine essentially as described above in Example 38, Scheme B, step 
b. 
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Method 2: 

Scheme C. step a: l-(4-Trifluoromethvlbcnzvl^-4-piperidone 

l-(4-Trifluoromethylbenzyl)-4-piperidone is prepared from 4-piperidone and a'-chloro-a,a,a- 
trifiuoro-p-xylene essentially as described above in Example 38, Scheme C, step a. 
Scheme C, step b: l-(4-Trifluoromethvlbenzvn-4-pit)eridone oxime 

1- (4-Trifluoromethylbenzyl)-4-piperidone oxime is prepared from l-(4-trifluoromethylbenzyl)- 
4-piperidone and hydroxylamine hydrochloride essentially as described above in Example 38. 
Scheme C, step b. 

Scheme C. step c: 4-Amino-l-<^4-trifluoromethvlbenzvnDiDcridine 

4-Amino-I-(4-trifluoromethylbenzyl)piperidine is prepared from l-{4-trifluoromethylben2yl)-4- 
piperidone oxime essentially as described above in Example 38, Scheme C, step c. 
Scheme A. step b: 2-Chloro-6-r4-(l-f4-trifluoromethvlbenzvn)piperidinvlamino-9- 
cvclopentvlpurine 

2- Chloro-6-[4-( l-(4-trifluoromethylbenzyl))piperidinylamino]-9-cyclopentylpurine is prepared 
from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-trifluoromethy.'benzyl)piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaminol-6-r4-n-(4- 
trifluoromethvlbenzvn)piperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aniinocyclohexyl)aniino]-6-[4-(l-(4-trifluoromethylbenzyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-{4- 

trifluoromethylbenzyl))piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 
Rf: (min) = 2.38; purity 100%; MS (APCI): 557 M** 

Example 47 

(+M-2-rrrans-r4-aminocvclohexv namino1-6-r4-fl-fa-methvlbenzvn^piperidinvlamino1-9- 

cvclopentvlpurine 
Preparation of fR.SM-Amino-l-rcc-methvlbenzvl)piperidine 
Method 1 

Scheme B. step a: 4-Carboxaniide-l-ra^methYlbenzvnpiperidine 

4-Carboxamide-l-(a-methylbenzyl)piperidine may be prepared from isonipecotamide and a- 
methylbenzyl bromide essentially as described above in Example 38, Scheme B, step a. 
Scheme B, step b: fR.S)-4-Amino- l-fa-methYlbenzvnpiperidine 
(R,S)-4-Amino-l-(a-methylbenzyl)piperidine is prepared from 4-carboxamide-l-(a- 
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mcthylbeiizyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(a-Methvlbenzvl)-4-piperidone 

l-(a-Methylbenzyl)-4-piperidone is prepared from 4-piperidone and a-methylbenzyl bromide 
5 essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-fa-MethvlbenzvlM-piperidone oxime 

1- (a-Methylbenzyl)-4-piperidone oxime is prepared from l-(a-methylbenzyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C. step c: (R.SM-Amino-l-(a-mcthvlbenzvnpipcridine 

10 (R,S)-4-Amino-l-(a-methylbenzyl)piperidine is prepared from l-(a-methylbenzyl)-4- 
piperidone oxime essentially as described above in Example 38, Scheme C, step c. 
Scheme A. step b: 2'Chloro-6-f4-n-(a-methvlbenzvn)piperidinvlaminol-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(a-methylbenzyl))piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, (R,S)-4-amino-l -(a-methylbenzyl)piperidine, and 

15 triethylamine essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans-(4-aminocvclohexvl)amino1-6-f4-f l-fg- 
methvlbenzvnipiperidinvlamino1'9-cvclopentvlpurine 

2-[Trans-(4-aniinocyclohexyl)aniinol-6-[4-(l-(a-methylbenzyl))piperidinylaniino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(a-methylbenzyl))piperidinylamino]-9- 
20 cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 48 

2-rrrans-(4-aminocvclohexvnamino1-6-r4-n-f3-phenoxvpropvn)piDeridinvlaminol-9- 

cvclopentvlpurine 
Preparation of 4-Amino-l-f3-phenoxvproDvnoiperidine 
25 Method 1 

Scheme B, step a: 4-Carboxamide-l-(3-phenoxvproDvnpiperidine 

4-Carboxamide-l-(3-phenoxypropyI)piperidine may be prepared from isonipecotamide and 1- 
chIoro-3-phenoxypropane essentially as described above in Example 38, Scheme B. step a. 
Scheme B. step b: 4-AminO't-(3-phenoxvpropvnpiperidine 
30 4-Amino-l-(3-phenoxypropyl)piperidine is prepared from 4-carboxamide-l-{3- 

phenoxypropyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-f3-Phenoxvpropvi>-4-piperidnnR 
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l-(3-Phenoxypropyl)-4-piperidone is prepared from 4-piperidone and l-chloro-3- 
phenoxypropane essentially as described above in Example 38, Scheme C, step a. 
Scheme C, step b: l-(3-Phenoxvpropvl)-4-piperidone oxime 

1- (3-Phenoxypropyl)-4-piperidone oxime is prepared from l-(3-phenoxypropyl)-4-piperidone 
5 and hydroxylamine hydrochloride essentially as described above in Example 38. Scheme C, 

step b. 

Scheme C. step c: 4-Amino-l-(3-phenoxvDropvl)piperidine 

4-Amino-l-(3-phenoxypropyl)piperidine is prepared from l-(3-phenoxypropyl)-4-piperidone 
oxime essentially as described above in Example 38, Scheme C, step c. 
10 Scheme A, step b: 2-Chloro-6-r4-(l-(3-phenoxvDropvn)piperidinvlaminol-9-cvclopentvlpurine 

2- Chloro-6-[4-{l-(3-phenoxypropyl))piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-phenoxypropyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTranS'(4-aminocvclohexvnamino^6-r4-ri-G- 
15 phenoxvpropvn)piperidinvlaminol-9-cvclopentvlpurine 

2-[Trans-(4-aniinocyclohexyl)amino]-6-[4-(l-(3-phenoxypropyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-phenoxypropyl))piperidinyIamino].9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 49 

20 2-fTrans-(4-aminocvclo hexvnamino1-6-r4-(l-r2-phenoxvethvn^piperidinvlaminn]-Q- 

cvclopentvlpurine 
Preparation of 4-Amino-l-r2-phenoxvethvl)piperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-f2-phenoxvethvDpiperidine 

25 4-Carboxamide- 1 -(2-phenoxyethyl)piperidine may be prepared from isonipecotamide and 1 - 
chloro-2-phenoxyethane essentially as described above in Example 38, Scheme B, step a. 
Scheme B, step b: 4-Amino-l-r2-phenoxvethvnpiperidine 
4-Amino-l-(2-phenoxyethyl)piperidine is prepared from 4-carboxamide-l-(2- 
phenoxyethyOpiperidine essentially as described above in Example 38. Scheme B, step b. 

30 Method 2: 

Scheme C, step a: l-(2-Phenoxvethvn-4-piperidone 

l-(2-PhenoxyethyI)-4-piperidone is prepared from 4-piperidone and l-chloro-2-phenoxyethane 
essentially as described above in Example 38, Scheme C, step a. 
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Scheme C. step b: l-(2-Phenoxvethvn-4-piperidone oxime 

1- (2-Phenoxyethyl)-4-piperidone oxime is prepared from l-(2-phenoxycthyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4-Amino-l-f2'phenoxvethvnpiperidine 

5 4- Amino- 1 -(2-phenoxycthyl)piperidine is prepared from 1 -(2-phenoxyethyl)-4-piperidone 
oxime essentially as described above in Example 38, Scheme C, step c. 
Scheme A. step b: 2-Chloro-6-f4-(l-(2-phenoxvethvl))piperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(2-phenoxyethyl))piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-phenoxyethyl)piperidine, and triethylamine 

10 essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaminol-6-r4-(l-f2- 
phenoxvethvn)piperidinviamino1-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(2-phenoxyethyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2-phenoxyethyl))piperidinylamino]-9- 
15 cyclopentylpurine essentially as described in Example 1 , Scheme A, step c. 

Example 50 

2-rTrans-(4-aminocvclohexvnamino1-6-r4-fl-(2-phenvlethvn)piperidinvlamino1-9- 

cvclopentvlpurine 
Preparation of 4-Amino-l-(2-phenvlethvnpiperidine 
20 Method 1 

Scheme B. step a: 4-Carboxamide-l-(2-phenvlethvnpipcridine 

4-Carboxamide-l-(2-phenylethyl)piperidine may be prepared from isonipecotamide and (2- 
chloroethyl)benzene essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b:4-Amino-l-f2-phenvlethvl)piperidine 
25 4-Amino-l-(2-phenylethyl)piperidine is prepared from 4-carboxamide-l-(2- 

phenylethyOpiperidine essentially as described above in Example 38, Scheme B. step b. 
Method 2: 

Scheme C. step a: l-f2-Phenvlethvl)-4-piperidone 

l-(2-phenylethyl)-4-piperidone is prepared from 4-piperidone and (2-chloroethyl)benzene 
30 essentially as described above in Example 38. Scheme C, step a. 
Scheme C. step b: l-f2-Phenvlethvn-4-piperidone oxime . 

l-(2-Phenylethyl)-4-piperidone oxime is prepared from l-(2-phenylethyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
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Scheme C, step c: 4-Amino-l-(2-phenvlethvnpiperidine 

4-Amino-l-(2-phenylethyl)piperidine is prepared from l-(2-phenylethyl)-4-piperidone oxime 
essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-ChlorO'6-f4-f l-f2-phenvlethvn)piperidinviaminol-9-cvclopentvlpurine 
5 2-Chloro-6-[4-( 1 -(2-phenylethyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopeniylpurine, 4-amino-l-(2-phenylethyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-fTrans-(4-aminocvclohexvnamino1-6-r4-ri-f2- 
phenvlethvn)piperidinvlaminol-9-cvclopentvlpurine 
10 2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( I -(2-phenylethyl))piperidinylamino]-9- 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2-phenylethyI))piperidinyIamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 51 

2-rTrans-(4-anunocvclohexvllaniinol-6-f4-n-propvnpiperidinvlanuno1-9-cvclopentvlpurine 
15 Pre paration of 4-Amino-l-propvlpit)eridine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-propvlpiperidine 

4-Carboxamide-l-propylpiperidine may be prepared from isonipecotamide and 1-chloropropane 
essentially as described above in Example 38, Scheme B, step a, 
20 Scheme B, step b:4-Amino-l-propvlpiperidinc 

4-Amino-l-propylpiperidine is prepared from 4-carboxamide-l-propylpiperidine essentially as 
described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C, step a: l-Propvl-4-piperidone ^ 
25 I-Propyl-4-piperidone is prepared from 4-piperidone and 1-chloropropane essentially as 
described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-Propvl-4-piperidone oxime 

l-Propyl-4-piperidone oxime is prepared from l-propyl-4-piperidone and hydroxylamine 
hydrochloride essentially as described above in Example 38, Scheme C, step b. 
30 Scheme C. step c: 4-Amino-l-propvlpiperidine 

4-Amino-l-propylpiperidine is prepared from l-propyl-4-piperidone oxime essentially as 
described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-f4-n-propvnpiperidinviamino1-9-cvclopentylpnrine 
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2-Chloro-6-[4-(l-propyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2,6-dichloro- 
9-cyclopentylpurine, 4-amino-l-propylpiperidine, and triethylamine essentially as described 
above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvnamino1-6-f4-n-propvl)piperidinvlamino1-9- 
5 cvciopentvlpurine 

2-[Trans-(4-aniinocyciohexyl)amino]-6-[4-(l-pn)pyl)piperidinylamino]-9-cyclopentylpurine is 
prepared from 2-chIoro-6-[4-(l-propyl)piperidinylamino]-9-cyclopentylpurine essentially as 
described in Example 1. Scheme A, step c. 

Example 52 

10 2-rTrans-f4-aminocvclohexvnamino1-6-r4'(l-cvcloproDvlmethvnpiperidinvlamino1-9- 

cvciopentvlpurine 
Preparation of 4-Amino-l-cvclopropvimethvlpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-cvclopropvlmethvlpiperidine 
1 5 4-Carboxamide- 1 -cyclopropylmethylpiperidine may be prepared from isonipecotamide and 
(chloromethyl)cyclopropane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-l-cvclopropvlmethvlpiperidine 
4-Amino-l -cyclopropylmethylpiperidine is prepared from 4-carboxamide-l- 
cyclopropylmethylpiperidine essentially as described above in Example 38, Scheme B, step b. 
20 Method 2: 

Scheme C. step a: l-rCvclopropvlmethvlM-pioeridone 

1- (Cyclopropylme"thyl)-4-piperidone is prepared from 4-piperidone and 
(chloromethyl)cyclopropane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-fCvclopropvlmethvlM-piperidone oxime 

25 I-(CycIopropylmethyl)-4-piperidone oxime is prepared from l-(cyclopropylmethyl)-4- 

piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 
Scheme C, step b. 

Scheme C, step c: 4-Amino-Ucvclopropvlmethvlpiperidine 
^ 4-Amino- 1 -cyclopropylmethylpiperidine is prepared from 1 -(cyclopropylmethyl)-4-piperidone 
30 oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-f4-(l-cvclopropvlmethvl)piperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-cyclopropylmethyl)piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l -cyclopropylmethylpiperidine, and triethylamine 
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essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans-(4-aminocvclohexvnamino1-6-f4-n- 
cvclopropvlmethvl)piperidinvlamino1-9-cvclopentvlDurine 

2-[Trans-(4-aniinocyclohexyl)aniino]-6-[4-(l-cyclopropyImethyl)pipcridinylanuno]-9- 
5 cyclopentylpurine is prepared from 2-chloro-6-[4-( 1 -cyclopropyimethyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
Rf: (min) = 2. 19; purity 100%; MS (APCI): 454 M** 

Example 53 

24Trans-r4-aniinocvclohexvnaniino1-6-r4-n-r2-pvridinvlmcthvn)piperidinvlaminol-Q- 
10 cvclopcntvlpurine 
Preparation of 4-Amino-l-r2-pvridinvlmethvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-f2-pvridinvlmethvnpiperidine 

4-Carboxamide-l-(2-pyridinylmethyl)piperidine may be prepared from isonipecotamide and 2- 
15 picolyl chloride hydrochloride essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b:4-Amino-l-(2-pvridinvlmethvl^piperidine 
4-amino-l-(2-pyridinylmethyl)piperidine is prepared from 4-carboxamide-l-(2- 
pyridinylmethyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

20 Scheme C, step a: l-f2-Pvridinvlmethvn-4-piperidone 

l-(2-Pyridinylmethyl)-4-piperidone is prepared from 4-piperidone and 2-picolyl chloride 
hydrochloride essentially as described above in Example 38. Scheme C, step a. 
Scheme C. step b: l-(2-PvridinvlmethvlM'piperidone oxime 

1- (2-Pyridinylmethyl)-4-piperidone oxime is prepared from l-(2-pyridinylmethyl)-4-piperidone 
25 and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 

step b. 

Scheme C. step c: 4-Amino-l-(2-pvridinvlmethvnpiperidine 

4-Amino-l-(2-pyridinyhnethyl)piperidine is prepared from l-(2-pyridinylmethyl)-4-piperidone 
oxime essentially as described above in Example 38, Scheme C, step c. 
30 Scheme A. step b: 2-Chloro-6-f4-(l-r2-pvridinvl methvn^piperidinvlaminn]-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(2-pyridinylmethyl))piperidinyIamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-pyridinylmethyl)piperidine, and triethylamine 
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essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans-(4-aminocvclohexvl)amino1-6-f4-n-('2- 
pvridinvlmethvn^piperidinvlaminol-g-cvclopentvlpurine 

2-[Trans-(4-amincK:ycIohexyl)amino]-6-[4-(l-(2-pyridinylmethyl))piperidinylamino]-9- 
5 cyclopcntylpurine is prepared from 2-chloro-6-[4-(l-(2-pyridinylmethyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 54 

2-rTrans-(4-aniinocvclohexvnamino1-6-r4-(l-f3-pvridinvlmethvnipiperidinvlamino1-9- 

cvclopentvlpurine 

10 Preparation of 4-Amino-l-f3-pvridinvlmethvnpiperidine 
Method 1 

Scheme B. step a: 4"Carboxamide-l-(3-Dvridinvlmethvnpiperidine 

4-Carboxamide-l-(3-pyridinylmethyl)piperidine may be prepared from isonipecotamide and 3- 
picolyl chloride hydrochloride essentially as described above in Example 38, Scheme B, step a. 
15 Scheme B. step b: 4-Amino-l-(3-pvridinvlmethvl)pipcridine 

4-Amino-l-(3-pyridinylmethyl)piperidine is prepared from 4-carboxamide-l-(3- 
pyridinylmethyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-f3-Pvridinvlmethvl)-4-piperidone 
20 1 -(3-Pyridinylmethyl)-4-piperidone is prepared from 4-piperidone and 3-picolyl chloride 
hydrochloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-f3-Pvridinvlmethvn-4-piperidone oxime 

1- (3-Pyridinylmethyl)-4-piperidone oxime is prepared from l-(3-pyridinylmethyl)-4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 

25 step b. 

Scheme C. step c: 4-Amino-l-G-pvridinvlmethvl)piperidine 

4-Amino-l-(3-pyridinylmethyl)piperidine is prepared from l-(3-pyridinylmethyl)-4-piperidone 
oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chlor Q-6-r4-n-r3-pvridinvlmethvn)piperidinvlamino1-9-cvclopentvlpurine 

30 

2- Chloro-6-[4-(l-(3-pyridinylmethyl))piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-pyridinylmethyl)pipcridine. and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
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Scheme A. step c: 2-rTrans-f4-aminocvclohexvnamino1-6-r4-n-(3- 
pvridinvlmethvn)piDeridinvlaminol-9-cvclopentvlpurinc 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(3-pyridinylmethyl))piperidinylamino] 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-pyridinylmethyl))piperidinylainino]-9- 
5 cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 55 

2-rTrans-(4-aniinocvclohexvnaminol-6-r4-n-(4'pvridinvlmethvl))DiDeridinvlaminol-9- 

cvclopentvlpurine 

Preparation of 4-Amino-l-f4-pvridinvlmethvnpiperidine 
10 Method 1 

Scheme B. step a: 4-Carboxamide-l-(4-pvridinvimethvDpiperidine 

4-Carboxamide-l-(4-pyridinylmethyl)piperidine may be prepared from isonipecotamide and 4- 
picolyl chloride hydrochloride essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Aniino-l-f4-pvridinvlmethvnpiperidine 
1 5 4- Amino- 1 -(4-pyridinylmethyl)piperidine is prepared from 4-carboxamide- 1 -(4- 

pyridinylmethyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(4-Pvridinvlmethvn'4-piperidone 

l-(4-Pyridinylmethyl)-4-piperidone is prepared from 4-piperidone and 4-picolyl chloride 
20 hydrochloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(4-Pvridinvlmethvn-4-pipcridone oxime 

l-(4-Pyridinylmethyl)-4-piperidone oxime is prepared from l-(4-pyridinylmethyl)-4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 
step b. 

25 Scheme C. step c: 4"Amino-l-f4-pvridinvlmethvnpiperidine 

4-Amino-l-(4-pyridinylmethyl)piperidine is prepared from l-(4-pyridinylmethyl)-4-piperidone 
oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4-ri-r4-pvridinvlmethvn)piperidinvlaminol-9-cvclopentvlpurine 

30 2-Chloro-6-[4-( 1 -(4-pyridinylmethyl))piperidinylamino]-9-cyclopeniylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-pyridinylmethyl)piperidine. and triethylamine 
essentially as described above in Example 1, Scheme A. step b. 
Scheme A. step c: 2-rTrans-f4-aminocvclohexvnaminol-6-r4-n-(4- 
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pvridinvlmethvl))piperidinvlamino1-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(4-pyridinyImethyl))pipericUn 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-pyridinylmethyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 56 

2-fTrans-(4-aminocvclohexvl^amino1-6-f4-n-(3-(2.4- 
dimethvlisoxazolvn)methvnpiperidinvlaminol-9-cvcloDentvlpurine 
Preparation of 4-Amino- l-G-f2.4-dimethvlisoxazolvl^methvlpiDeridine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(3-f2.4-dimethvlisoxazolvnmethvnDiperidine 
4-Carboxaniide-l-(3-(2,4-dimethylisoxazolyl)methyl)piperidine may be prepared from 
isonipecotamide and 2.4-dimethyl-3-chloromethyl-isoxazole essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B, step b: 4-Amino-l>f3-r2.4-dimethvlisoxazolvnmethvlpiperidine 
4-Amino-l-(3-(2,4-dimethylisoxa2olyl)methylpiperidine is prepared from 4-carboxamide-l-(3- 
(2,4-dimethylisoxazolyl)methyl)piperidine essentially as described above in Example 38, 
Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(3-(2.4-Dimethvlisoxazolvl)methvn-4-piperidone 
l-(3-(2,4-Dimethylisoxazolyl)methyl)-4-piperidone is prepared from 4-piperidone and 2,4- 
dimethyl-3-chloromethyl-isoxazole essentially as described above in Example 38, Scheme C, 
step a. 

Scheme C. step b: l-r3-f2.4-DimethvlisoxazolvnmethvlM-piDeridone oxime 

1- (3-(2,4-Dimethylisoxazolyl)methyl)-4-piperidone oxime is prepared from l-(3-(2,4- 
dimethylisoxazolyl)methyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Ami no-l-(3-f2.4-dimethvlisoxazolvnmethvlpiDeridine 
4-Aniino-l-(3-(2,4-dimethylisoxazolyl)methylpiperidine is prepared from l-(3-(2,4- 
dimethylisoxazoIyl)methyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A, step b: 2-Chloro-6-f4-n-f3- f2,4-dimethvlisoxazolvn^methvnmperidinvlamino1-9- 
cvclopentvlpurine 

2- Chloro-6-[4.( 1 -(3-(2,4-dimethylisoxazolyl))methyl)piperidinylamino]-9-cyclopentylpurine is 
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prepared from 2,6-dichloro-9-cyclopentylpurine, 4-ainino-l-(3-(2,4- 
dimethylisoxazolyOmethylpiperidine, and triethylamine essentially as described above in 
Example 1, Scheme A» step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnamino1-6-r4-(l-(3-(2.4- 
5 dimethvlisoxazolvn)methvlfaiDeridinviaminol-9-cvclopentvlDurine 
2-[Trans-(4-aniinocyclohexyl)amino]-6-[4-{ 1 -(3-(2,4- 

dimethylisoxazolyl))methyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro- 
6-[4-( 1 -(3-(2,4-dimethylisoxazolyl))methyl)piperidinylamino]-9-cyclopentylpurine essentially 
as described in Example 1, Scheme A, step c. 
10 Example 57 

fR.SV2-rTrans-(4-aminocvclohexvnaminol-6-r4-n-benzvl-3-methvnpiperidinvlaminol-9- 

cvclopentvlpurine 
Preparation of f R.S)-4- Amino- l-bcn2vl-3-methvlpiperidine 
Method 1 

15 Scheme B. step a: (R.SM-Carfaoxamide-l-benzvl-3-methvlpiperidine 

(R,S)-4-Carboxaniide-l-benzyl-3"methylpiperidine may be prepared from (R,S)-4- 
carboxamide-3-methylpiperidine and benzyl chloride essentially as described above in Example 
38, Scheme B, step a, substituting (R,S)-4-carboxamide-3-methylpiperidine for 
isonipecotamide. 

20 Schemes, step b: fR.S)-4-Amino-l-benzvl'3-methvlpiperidine 

(R,S)-4-Amino-l-benzyl-3-methylpiperidine is prepared from (R,S)-4-carboxamide-l-benzyl-3- 
methylpiperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C, step a: fR.SVl-Benzvl-3-methvl-4-piperidone 
25 (R,S)- l-Benzyl-3-methyl-4-piperidone is prepared from (R,S)-3-methyl-4-piperidone and 
benzyl chloride essentially as described above in Example 38, Scheme C, step a, substituting 
(R,S)-3-methyl-4-piperidone for 4-piperidone. 
Scheme C, step b: (R.SVl-Benzvl-3-methvl-4-piperidone oxime 

(R,S)-l-Benzyl-3-methyl-4-piperidone oxime is prepared from (R,S)-l-benzyl-3-methyl-4- 
30 piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 
Scheme C, step b. 

Scheme C. step c: (R.S)-4-Amino-l-benzvl-3-methvlpiperidine 

(R,S)-4-Amino-l-benzyl-3-methylpiperidine is prepared from (R,S)-l-benzyl-3-methyl-4- 
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piperidone oxime essentially as described above in Example 38, Scheme C, step c. 
Scheme A. step b: (R.SV2-Chloro-6-r4-f I-benzvl-3-methvl)piperidinvlamino1-9- 
cvclopentvipurine 

(R,S)-2-Chloro-6-[4-( l-benzyl-3-methyl)piperidinylamino]-9-cyclopentylpurine is prepared 
5 from 2,6-dichloro-9-cyclopentylpurine, (R,S)-4-aniino-I-benzyl-3-methyipiperidine, and 
triethyiamine essentially as described above in Example 1, Scheme A, step b. 
Scheme A. stepc: (R.S)-2-fTrans-(4-aminocvclohexvnaminol-6-r4-n-benzvl-3- 
methvnpiperidinvlaminol-9-cvclopentvlpurine 

(R.S)-2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-benzyl-3-methyl)piperidinylaniino]-9- 
10 cyclopentylpurine is prepared from (R,S)-2-chloro-6-[4-(l-benzyl-3-methyl)piperidinylaniino]- 
9-cyclopentylpurine essentially as described in Example 1. Scheme A, step c. 

Example 58a 

(R)-2-rTrans-f4-aminocvclohexvnaminol-6-r3-ri-benzvl)pvrrolidinvlamino1-9- 

cvclopcntvlpurine 

15 Scheme A. step b: fRV2-Chloro-6-r3-fl-benzvnpvrrolidinvlamino1-9-cvclopentvlpurine 
(R)-2-Chloro-6-[3-(l-benzyl)pyrrolidinylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, (R)-4-amino-l-benzyl-pyrrolidine, and triethyiamine essentially 
as described above in Example 1, Scheme A, step b. 
Scheme A. step c: (RV2-rTranS'(4-aminocvclohexvnamino1-6-r3-n- 

20 benzvl)pvrrolidinvlamino1-9-cvclopentvlpurine 

(R)-2-[Trans-(4-aminocyclohexyl)aniino]-6-[3-(l-benzyl)pyrTolidinylamino]-9- 
cyclopentylpurine is prepared from (R)-2-chloro-6-[3-(l-benzyl)pyrrolidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 58b 

25 (SV2-fTrans-(4-aminocvclohexvDamino1-6-r3-ri-bcnzvnpvrrolidinvlaminol-9- 

cvclopentvlpurine 

Scheme A. step b: fSV2-Chloro-6'r3-f l-benzvl^pvrrolidinvlamino1-9-cvclopentvlpurine 
(S)-2-Chloro-6-[3-(l-benzyl)pyrrolidinylamino].9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, (S)-4-amino-l-benzyl-pyrrolidine, and triethyiamine essentially 
30 as described above in Example 1, Scheme A, step b. 

Scheme A. step c: (SV2-rTrans-(4-aminocvclohexvnamino1-6-r3-f 1- 
benzvl'ipvrrolidinvlaminol-g-cvciopentvlpurine 

(S)-2-[Trans-(4-aminocyclohexyl)amino]-6-[3-(l-benzyl)pyrrolidinylamino]-9- 
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cyclopentylpurine is prepared from (S)-2-chloro-6-[3-(l-benzyl)pyrrolidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Examt3ie 59 

2-nrrans-r 4-aminocvclohex vl)aminol-6-r4-f 1 -butvnpiperidinvlaminoV9-cvclopentvlpurine 
5 Preparation of 4-Aniino-l-butvlpiperidine 
Method 1 

Scheme B, step a: 4-Carboxamide-l-butvlpiperidine 

4-Carboxamide-l-butylpiperidine may be prepared from isonipecotamide and 1-chlorobutane 
essentially as described above in Example 38, Scheme B, step a. 
10 Scheme B. step b: 4-Amino-l-butvlpiperidine 

4-Amino-l-butylpiperidine is prepared from 4-carboxamide-l-butylpiperidine essentially as 
described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-Butvi-4-piperidone 
15 l-Butyl-4-piperidone is prepared from 4-piperidone and 1-chlorobutane essentially as described 
above in Example 38, Scheme C, step a. 
Scheme C. step b: l-Butvl-4-piperidone oxime 

1- Butyl-4-piperidone oxime is prepared from 1 -butyl -4-piperidone and hydroxylamine 
hydrochloride essentially as described above in Example 38, Scheme C, step b. 

20 Scheme C, step c: 4-Amino-l-butvlpiperidine 

4-Amino-l-butylpiperidine is prepared from l-butyl-4-piperidone oxime essentially as 
described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-Chloro-6-f4-ri-butvnpiperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-butyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
25 cyclopentylpurine, 4-aniino- 1 -butylpiperidine, and triethylamine essentially as described above 

in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaminQl-6-r4-f l-butvl)piperidinvlaminol-9- 
cvclopentvlpurine 

2-[Trans-(4-aniinocyclohexyl)aniino]-6-[4-(l-butyl)piperidinylamino]-9-cyclopentylpurine is 
30 prepared from 2-chloro-6-[4-( I -butyl )piperidinylamino]-9-cyclopentylpurine essentially as 
described in Example I, Scheme A, step c. 

Example 60 

2-rTrans-(4-aminocvclohexvnaminol-6-f4-ri-f2-thiomethoxvethvnpiperidinvlaminol-9- 
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cvclopentvlpurine 

Preparation of 4-Amino-l-(2-thiomethoxvethvnpiperidine 
Method I 

Scheme B. step a: 4-Carboxamide-l-C2-thiomethoxvethvl)piperidine 
5 4-Carboxaniide-l-(2-thiomethoxyethyl)piperidine may be prepared from isonipecotamide and 
l-chloro-2-thiomethoxyethane essentially as described above in Example 38, Scheme B, step a. 
Scheme B, step b: 4-Amino-l-(2-thiomethoxvethvnpiDeridine 
4-Amino-l-(2-thiomethoxyethyl)piperidine is prepared from 4-carboxamide-l-(2- 
thiomethoxyethyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
10 Method 2: 

Scheme C. step a: l-(2-Thiomethoxvethvl)-4-piperidone 

1- (2-Thiomethoxyethyl)-4-piperidone is prepared from 4-piperidone and l-chloro-2- 
thiomethoxyethane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(2-Thiomethoxvethvn-4-pit>eridone oxime 

15 l-(2-Thiomethoxyethyl)-4-piperidone oxime is prepared from l-(2-thiomethoxyethyl)-4- 
piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 
Scheme C, step b. 

Scheme C, step c: 4-Amino-l-(2-thiomethoxvethvnpiperidine 

4- Amino- 1 -(2-thiomethoxyethyl)piperidine is prepared from 1 -(2-thiomethoxyethyl)-4- 
20 piperidone oxime essentially as described above in Example 38, Scheme C, step c. 
Scheme A. step b: 2-Chloro-6-r4-f l-f2-thiomethoxvcthv^piDeridinviami^ol-9- 
cvclopentvlpurine 

2- Chloro-6-[4-(l-(2-thiomethoxyethyl)piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-thiomethoxyethyl)piperidine, and triethylamine 

25 essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvnamino1-6-r4-n-(2- 
thiomethoxvethvnpiperidinvlaminol-9-cvclopentvlpurine 

2-|Trans-(4-aminocyclohexyl)aniino]-6-[4-(l-(2-thiomethoxyethyl)piperidinylaniino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2-thiomethoxyethyl)piperidinylamino]-9- 
30 cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 61 

2-rTrans-f4-aminocvclohexvnamino1-6'f4-n-f2-phenvlsulfinvnethvnpiperidinvlamino1-9- 

cvclopentvlpurine 
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Preparation of 4-Amino-l-(2-Dhenvlsulfinvlethvl)pit>eridine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-f2-phenvlsulfinvlethvnDiperidine 

4-Carboxainide-l-(2-phenylsulfinylethyl)piperidine may be prepared from isonipecotamide and 
5 l-chloro-2-phenylsulfmylethane essentially as described above in Example 38, Scheme B, step 
a. 

Scheme B, step b: 4'Amino-l-(2-phenvlsulfmvlethvl)piperidine 
4-Amino-l-(2-phenylsulfinylethyl)piperidine is prepared from 4-carboxamide-l-(2- 
phenylsulfinylethyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
10 Method 2: 

Scheme C. step a: l-(2-Phenvlsulfinvlethvn-4*piperidone 

1- (2-Phenylsulfmylethyl)-4-piperidone is prepared from 4-piperidone and l-chloro-2- 
phenylsulfinylethane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-f2-PhenvlsulFmvlethvlV4-piperidone oxime 

15 l-(2-Phenylsulfmylethyl)-4-piperidone oxime is prepared from l-(2-phenylsulfinylethyl)-4- 
piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 
Scheme C, step b. 

Scheme C, step c: 4-Amino-l-(2-phenvlsulFmviethvnDiperidine 

4-Amino-l-(2-phenylsulfmylethyl)piperidine is prepared from l-{2-phenylsulfinylethyl)-4- 
20 piperidone oxime essentially as described above in Example 38, Scheme C. step c. 
Scheme A. step b: 2-Chloro-6-r4-(l-f2-phenvlsulfmvnethvnpiperidinvlamino1-9- 
cvclopentvlpurine 

2- Chloro-6-[4-( l-(2-phenylsulfinyl)ethyl)piperidinylamino]-9-cyclopentylpurine is prepared 
from 2,6-dichloro-9-cyciopentylpurine, 4-amino-l-(2-phenylsulfinylethyl)piperidine, and 

25 triethylamine essentially as described above in Example 1, Scheme A. step b. 
Scheme A, step c: 2-rTrans-(4-aminocvclohexvnamino1-6-r4-n-(2- 
phenvlsulfinvnethvnpiperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-anMnocyclohexyl)aniino]-6-[4-(lK2"phenylsulfmyl)ethyl)piperidinylamino^ 
cyclopentylpurine is prepared from 2-chloro-6-[4-(I-(2-phenylsulfinyl)ethyl)piperidinylamino]- 
30 9-cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 62 

2-rTrans-(4-aminocvclohexvl)aminol-6-r4-(l-G-hvdroxv)propvnpiperidinvlaminol-9- 

cvclopentvlpurine 
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Preparation of 4-Amino-l-(3-hvdroxvpropvnpiperidine 
Method 1 

Scheme B, step a: 4-Carboxamide-l'G-hvdroxvpropvl)piperidine 

4-Carboxamide-l-(3-hydroxypropyl)piperidine may be prepared from isonipecotamide and 3- 
chloro-l-propanol essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-AnndnO'l-f3-hvdroxvpropvnpiperidine 
4-Amino-l-(3-hydroxypropyl)piperidine is prepared from 4-carboxamide-l-(3- 
hydroxypropyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C, step a: l-f3-Hvdroxvpropvn-4-pii>eridone 

l-(3-Hydroxypropyl)-4-piperidone is prepared from 4-piperidone and 3-chloro-I-propanol 
essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-f3-Hvdroxvpropvl)-4-piperidone oxime 

1- (3-Hydroxypropyl)-4-piperidone oxime is prepared from l-(3-hydroxypropyl)-4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 
step b. 

Scheme C. step c: 4-Amino-l-f3-hvdroxvpropvnpiperidine 

4-Amino-l-(3-hydroxypropyl)piperidine is prepared from l-(3-hydroxypropyl)-4-piperidone 

oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4- ri-f3-hvdroxv)propvnpiperidinvlaminoV9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(3-hydroxy)propyl)piperidinylamino]-9-cyclopentylpurine is prepared from 
2.6-dichloro-9-cyclopentylpurine, 4-aniino-l-(3-hydroxypropyl)piperidine, and triethylamine 
essentially as described above in Example 1. Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaminol-6-r4-f 1-G- 
hvdroxv)propvl)piperidinvlamino1-9-cvclopcntvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]"6-[4-(l-(3-hydroxy)propyl)piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-hydroxy)propyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 63 

2-rTrans-(4-aminocvclohexvnam inol-6-r4-n-r3-methQxv^propvnpiperidinvlamino1-9- 

cvclopcntvlpurine 
Preparation of 4-Amino-l-(3-methoxvpropvnpiperidine 
Method 1 
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Scheme B, step a: 4-Carboxamide-l-f3-methoxvpropvl)piperidine 

4-Carboxamide-l-(3-methoxypropyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-3-methoxypropane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-i-f3'methoxvpropvl)piperidine 
5 4- Amino- 1 -(3-mcthoxypropyl)piperidine is prepared from 4-carboxamide- 1 -(3- 

methoxypropyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(3-Methoxvpropvn-4-piperidQne 

l-(3-Methoxypropyl)-4-piperidone is prepared from 4-piperidonc and l-chloro-3- 
10 methoxypropane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-G-MethoxvpropvlM-oiperidone oxime 

1- (3-Methoxypropyl)-4-piperidone oxime is prepared from l-(3-methoxypropyl)-4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 
step b. 

15 Scheme C. step c: 4-Amino-l-f3-methoxvpropvnpiperidine 

4-Amino-l-(3-methoxypropyl)piperidine is prepared from l-(3-methoxypropyl)-4-piperidone 

oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-f4-n-(3-methoxv)propvnpiperidinvlaminol-9-cvclopcntvlpurine 

2- Chloro-6-[4-(l-(3-methoxy)propyl)piperidinyiamino]-9-cyclopentyIpurine is prepared from 
20 2,6-dichloro-9-cyclopentyipurine, 4-amino- 1 -(3-methoxypropyl)piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaminol-6-r4-n-f3- 
methoxv)propvDpipcridinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aniinocyclohexyl)amino]-6-[4-(I-(3-methoxy)propyl)piperidinyiamino]-9- 
25 cyclopentyipurine is prepared from 2-chloro-6-[4-( 1 -{3-methoxy)propyl)piperidinylamino]-9- 
cyclopentyipurine essentially as described in Example 1 , Scheme A, step c. 

Example 64 

2-rrrans-(4-aminocvclohexvnamino1-6-r4-n-r3-ethoxv)propvnpiperidinvlaminol-9- 

cvclopentvlpurine 
30 Preparation of 4-Amino-l-f3-ethoxvpropvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-f3-ethoxvpropvnpiperidine 

4-Carboxamide-l-(3-ethoxypropyl)piperidinc may be prepared from isonipecotamide and 1- 
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chIoro-3-ethoxypropane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-l-f3-ethoxvpropvl)piperidine 
4-Amino-l-(3-ethoxypropyl)piperidinc is prepared from 4-carboxamide-i-(3- 
ethoxypropyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(3-Ethoxvpropvn-4-piDeridone 

l-(3-Ethoxypropyl)-4-piperidone is prepared from 4-piperidone and l-chloro-3-ethoxypropane 
essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-f3-EthoxvpropvlM-piperidone oxime 

1- (3-Ethoxypropyl)-4-piperidone oxime is prepared from l-(3-ethoxypropyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4-Amino-l-G-ethoxvpropvnpiperidine 

4-Amino-l-(3-ethoxypropyl)piperidine is prepared from l-(3-ethoxypropyl)-4-piperidone oxime 
essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4-n-f3-ethoxv) propvnpiperidinvlamino1-9-cvclopentvlpuri ne 

2- Chloro-6-[4-(l-(3-ethoxy)propyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino-l-(3-ethoxypropyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

Scheme A, step c: 2-rTrans-(4-aminocvclohexvl)amino1-6-f4-ri-(3- 
ethoxv^propvllpipcridinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aniinocyclohexyl)aniino]-6-[4-(l-(3-ethoxy)propyl)piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-ethoxy)propyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 65 

2-rTrans-(4-aminocvclohexvnamino1-6-r4-n-r'^- propoxvlpropvnpipcridinvlaminQl-9- 

cvclopentvlp iirinft 
Preparation of 4- Amino- 1 -f S-propoxvpropvOpineridine 
Method 1 

Scheme B, step a: 4-C arboxamide-l-r3-propoxvpropvl)piperidine 

4-Cart)Oxamide-l-(3-propoxypropyl)piperidine may be prepared from isonipecotamide and 1- 
chIoro-3-propoxypropane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4- Amino-l-r3-propoxvpropvnpip eririine 
4-Amino-l-(3-propoxypropyl)piperidine is prepared from4-carboxamide-l-(3- 
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propoxypropyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-f3-PropoxvDropvn-4-piperidone 

l-(3-Propoxypropyl)-4-piperidone is prepared from 4-piperidone and l-chloro-3- 
5 propoxypropane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(3-PropoxvDroDvn-4-pipcridone oxime 

1- (3-Propoxypropyl)-4-piperidone oxime is prepared from l-(3-propoxypropyl)-4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 
step b. 

10 Scheme C. step c: 4-Amino-l-G-propoxvproDvnDiDeridine 

4-Anuno-l-(3-propoxypropyl)piperidine is prepared from l-(3-propoxypropyl)-4-piperidone 

oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4-n- G-Dropoxv)propvnpiperidinvlamino1-9-cvclQpentvlpurine 

2- Chloro-6-[4-(l-(3-propoxy)propyl)piperidinylamino]-9-cyclopentylpurine is prepared from 
15 2,6-dichloro-9-cyclopentylpurine, 4-amino- l-(3-propoxypropyl)piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans-(4-aminocvclohexvl)aminol-6-r4-n-G- 
propoxv)propvnpiperidinvlaminol-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(3-propoxy)propyl)piperidinylamino]-9- 
20 cyclopentylpurine is prepared from 2-chloro-6-[4.( 1 -(3-propoxy)propyl)piperidinylan'uno]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 66 

2-rTrans-r4-aniinocvcl ohexvnaminol-6-r4-n-(3-butoxv)propvnpiperidinvlaminQl-9- 

cvclopentvlpurine 
25 Preparation of 4-AminO'l-f3-butoxvpropvDpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-f3-butoxvpropvnpiperidine 

4-Carboxamide-l-(3-butoxypropyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-3-butoxypropane essentially as described above in Example 38, Scheme B, step a. 
30 Scheme B, step b: 4-Amino-l-f3-butoxvpropvnpiperidine 

4-Amino-l-(3-butoxypropyI)piperidine is prepared from 4-carboxamide-l-(3- 
butoxypropyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 
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Scheme C, step a: l-G-Butoxvpropvl)-4-piperidone 

1- (3-Butoxypropyl)-4-piperidone is prepared from 4-piperidone and l-chloro-3-butoxypropane 
essentially as described above in Example 38, Scheme C, step a. 

Scheme C. step b: i-f3-Butoxvpropvn-4-piperidone oxime 
5 l-(3-Butoxypropyl)-4-piperidone oxime is prepared from l-(3-butoxypropyl)-4-piperidone and 
hydroxyiamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4-Amino-l-f3-butoxvpropvnpiperidine 

4-Amino-I-(3-butoxypropyl)piperidine is prepared from l-(3-butoxypropyl)-4-piperidone 
oxime essentially as described above in Example 38. Scheme C, step c. 
10 Scheme A. step b: 2-Chloro-6'r4-f l-fS-butoxv'ipropvnpiperidinvlaminol-Q-cvclopcntvlpurine 

2- Chloro-6-[4-(l-{3-butoxy)propyl)piperidinylamino]-9-cyciopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino-i-(3-butoxypropyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnamino1-6-f4-(l-(3- 
15 butoxv)propvnpiperidinvlamino1-9-cvclopentvlpurine 

2-|Trans-(4-aniinocyclohexyl)aniino]-6-[4-(l-(3-butoxy)propyl)piperidinylaniino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-butoxy)propyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 67 

20 2-rTrans-(4-aminocvclohexvnamino1-6-r4-(l-r3-benzvloxvbropvnpiperidinvlamino1-9- 

cvclopentvlpurine 

Preparation of 4-Amino-l-(3-benzvloxvpropvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide- 1 -f 3-benzvloxvprQpvnpiperidine 

25 4-Carboxamide-l-(3-ben2yloxypropyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-3-benzyloxypropane essentially as described above in Example 38, Scheme B, step a. 
Scheme B, step b: 4-Amino-l-(3-benzvloxvpropvnpiperidine 
4-Amino-l-(3-benzyloxypropyl)piperidine is prepared from 4-carboxamide-l-(3- 
benzyloxypropyl)piperidine essentially as described above in Example 38, Scheme B, step b. 

30 Method 2: 

Scheme C, step a: l-f3-Benzvloxvpropvn-4-piperidnne 

l-(3-BenzyIoxypropyl)-4-piperidone is prepared from 4-piperidone and l-chloro-3- 
benzyloxypropane essentially as described above in Example 38, Scheme C, step a. 



wo 99/43675 



PCT/US99/03450 



78 

Scheme C, step b: l-(3-Benzvloxvpropvl)-4-piperidone oximc 
l-(3-Benzyloxypropyl)-4-piperidone oximc is prepared from l-(3-benzyloxypropyl)-4- 
piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 
Scheme C, step b. 
5 Scheme C. step c: 4-Amino-l-f3-benzvloxvpropvnpiperidine 

4-Amino-l-(3-benzyloxypropyl)piperidine is prepared from I-(3-benzyloxypropyl)-4- 
piperidone oxime essentially as described above in Example 38, Scheme C, step c. 
Scheme A. step b: 2-Chloro-6-f4-(l-(3-benzvloxv)propvnpiperidinvlaminol-9- 
cvclopentvlpurine 

10 2-Chloro-6-[4-( 1 -(3-benzyloxy)propyl)piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichIoro-9-cyclopentylpurine, 4-amino-l-(3-benzyloxypropyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-fTrans-(4-aminocvclohexvnamino1-6-f4-(l-f3- 
benzvloxv)propvl)piperidinvlamino1-9-cvclopentvlpurine 

15 2-[Trans-(4-aniinocyclohexyl)aniino]-6-[4-(l-(3-benzyloxy)propyl)piperidinylaniino]-9- 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-benzyloxy)propyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 68 

2-rTrans-f4-aniinocvclohexvnaminol-6-[4-( 1 -(3-f 2- 
20 phenvlethvleneoxv>propvnpiperidinvlamino1-9-cvclopentvipurine 
Preparation of 4-Amino-l-(3-f2-phenvlethvleneoxv)propvl)piperidine 
Method 1 

Scheme B. step a: 4-Carboxamidc-l-f3-f2-phenvlethvleneoxv)propvnpiperidine 
4-Carboxamide-l-(3-(2-phenylethyleneoxy)propyl)piperidine may be prepared from 
25 isonipecotamide and l-chloro-3-(2-phenylethyleneoxy)propane essentially as described above 
in Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-(3-f2-phenvlethvleneoxv)propvl)piperidine 
4-Amino-l-(3-(2-phenylethyleneoxy)propyl)piperidine is prepared from 4-carboxamide-l-(3-(2- 
phenylethyleneoxy)propyl)piperidine essentially as described above in Example 38, Scheme B, 
30 step b. 
Method 2: 

Scheme C. step a: l-f3-f2-Phenvlethvleneoxv)-4-piperidone 

l-(3-(2-Phenylethyleneoxy)-4-piperidone is prepared from 4-piperidone and l-chloro-3-(2- 
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phenyiethyleneoxy)propane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-G-f2-PhenvlethvleneoxvM-piperidone oxime 

1- (3-(2-Phenylethyleneoxy)-4-piperidone oxime is prepared from l-(3-(2-phenylethyleneoxy)- 
4-piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 

5 Scheme step b. 

Scheme C. step c: 4-Amino-l-f3-(2-phenvlethvleneoxvlproDvnpiperidine 
4-Amino-l-(3-(2-phenylethyleneoxy)propyl)piperidine is prepared from l-(3-{2- 
phenylethyleneoxy)-4-piperidone oxime essentially as described above in Example 38, Scheme 
C, step c. 

10 Scheme A. step b: 2-Chloro-6-f4"(l-(3-(2-phenvlethvleneoxv)propvDpiperidinvlamino1-9- 
cvclopentvlpurine 

2- Chloro-6-[4-(l-(3-(2-phenylethyleneoxy)propyl)piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-(2- 
phenylethyleneoxy)propyl)piperidine, and triethylamine essentially as described above in 

15 Example 1, Scheme A, step b. 

Scheme A. step c: 2-fTrans-f4-aminocvclohexvnamino1-6-r4-ri-(3-f2- 
phenvlethvleneoxv)propvnpiperidinvlamino1-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(3-(2- 

phenylethyleneoxy)propyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro-6- 
20 [4-( 1 -(3-(2-phenylethyleneoxy)propyl)piperidinylamino]-9-cyclopentylpurine essentially as 
described in Example 1, Scheme A, step c. 

Example 69 

2-rTrans-f4-aniinocvclohexvnaminol-6-r4-(l-(3-(3- 
phenvlpropvleneoxv^propvnpiperidinvlaminol-9-cvclopentvlpurine 
25 Preparation of 4-Amino-l-r3-f3-phenvlpropvleneoxv)propvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-f3-G-phenvlpropvleneoxvbropvnpiperidine 
4-Carboxamide-l-(3-(3-phenylpropyleneoxy)propyl)piperidine maybe prepared from 
isonipecotamide and l-chloro-3-(3-phenylpropyleneoxy)propane essentially as described above 
30 in Example 38, Scheme B, step a. 

Scheme B, step b: 4-Amino-l-f3-f3'phenvlpropvleneoxv)propvnpiperidine 
4-Amino-l-(3-(3-phenylpropyleneoxy)propyl)piperidine is prepared from 4-carboxamide-l-(3- 
(3-phenylpropyleneoxy)propyl)piperidine essentially as described above in Example 38, 
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Scheme B, step b. 
Method 2: 

Scheme C. step a: l-f3-f3'Phenvlpropvleneoxv)propvn-4-Diperidone 

l-(3-(3-Phenylpropyleneoxy)propyl)-4-piperidone is prepared from 4-piperidone and 1-chloro- 
5 3-(3-phenylpropyleneoxy)propane essentially as described above in Example 38, Scheme C, 
step a. 

Scheme C. step b: l-(3-(3-Phenvipropvleneoxv)propvn-4-piperidone oxime 

1- (3-(3-Phenylpropyleneoxy)propyl)-4-piperidone oxime is prepared from l-(3-(3- 
phenylpropyleneoxy)propyl)-4-piperidone and hydroxylamine hydrochloride essentially as 

10 described above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l-(3-G-phenvlpropvleneoxv)propvnpiperidine 
4-Amino-l-(3-(3-phenylpropyleneoxy)propyl)piperidine is prepared from l-(3-(3- 
phenylpropyleneoxy)propyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

15 Scheme A. step b: 2-Chloro-6-r4-n-G-f3-phenvlpropvleneoxv^propvnpiperidinvlaniinol-9- 
cvclopcntvipurine 

2- Chloro-6-[4-( 1 -(3-(3-phenylpropyleneoxy)propyl)piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-(3- 
phenylpropyleneoxy)propyl)piperidine, and triethylamine essentially as described above in 

20 Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaminol-6-f4-(l-r3-f3- 
phenvlpropvleneoxv)propvnpiperidinvlaminoV9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(3-(3- 

phenylpropyleneoxy)propyl)piperidinylaniino]-9-cyclopentylpurine is prepared from 2-chloro- 
25 6-[4-( 1 -(3-(3-phenylpropyleneoxy)propyl)piperidinylamino]-9-cyclopentylpurine essentially as 
described in Example 1, Scheme A, step c. 

Example 70 

2-rTrans-(4-aminocvcIohexvnamino V6-f4-f 1 -G-f4- 
phenvlbutvle neoxv^propynpiperidinvlaminol-Q-cvclopentvlpurine 
30 Preparation of 4-Amino-l-f3-f4-phenvlbutvleneoxv^propvnpiperidine 
Method 1 

Scheme B. step a: 4-Carfaoxa mide-l-f3-f4-phenvlbutvleneoxv^propvnpiperidine 
4-Carboxamide-l-{3-(4-phenylbutyleneoxy)propyl)piperidine may be prepared from 
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isonipecotamide and l-chloro-3-(4-phenylbutyleneoxy)propane essentially as described above 
in Example 38, Scheme B. step a. 

Scheme B. step b: 4-Amino-l-f3-r4-Dhenvlbutvleneoxv)propvl)piDeridine 
4-Amino-l-(3-(4-phenylbutyleneoxy)propyl)piperidine is prepared from 4-carboxamide-l-(3- 
5 (4-phenylbutyleneoxy)propyi)piperidine essentially as described above in Example 38, Scheme 
B, step b. 
Method 2: 

Scheme C. step a: l-G'f4-Phenvlbutvleneoxv)propvn-4*piperidone 

l-(3-(4-Phenylbutyleneoxy)propyl)-4-piperidone is prepared from 4-piperidone and l-chloro-3- 
10 (4"phenylbutyleneoxy)propane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(3-f4-Phenvlbutvleneoxv)propvn-4-piperidone oxime 

1- (3-(4-Phenylbutyleneoxy)propyl)-4-piperidone oxime is prepared from l-(3-(4- 
phenylbutyleneoxy)propyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 

15 Scheme C. step c: 4'Amino-l-f3-f4-phenvlbutvleneoxv'>propvnpiperidine 

4-Amino-l-(3-(4-phenylbutyleneoxy)propyl)piperidine is prepared from l-(3-(4- 
phenylbutyleneoxy)propyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-f4-(l-(3-f4-phenvlbutvleneoxv^propvnDiperidinvlamino1-9- 
20 cvclopentvlpurine 

2- Chloro-6-[4-( 1 -(3-(4-phenylbutyleneoxy)propyl)piperidinylamino]-9-cyciopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-(4- 
phenylbutyleneoxy)propyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

25 Scheme A. step c: 2-rTrans*f4-aminocvclohexvnaminol>6-r4-n-f3-(4- 
phenvlbutvleneoxv)propvnpiperidinvlaminQl-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)aniino]-6-[4-(l-(3-(4- 

phenylbutyleneoxy)propyl)piperidinylamino]-9-cyclopentyIpurine is prepared from 2-chloro-6- 
[4-( l-(3-{4-phenylbutyleneoxy)propyl)piperidinylamino]-9-cycIopentylpurine essentially as 
30 described in Example 1, Scheme A, step c. 

Example 71 

2-rTrans-(4-aminocvcloh exvl)amino1-6-r4-ri-(4-hvdroxv^butvnpiperidinvlaminol-9- 

cvclopentvlpurine 
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Preparation of 4*Amino-l-f4-hvdroxvbutvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamidc-l-(4-hvdroxvbutvl)piperidine 

4-Carboxamide-l-{4-hydroxybutyl)piperidine may be prepared from isonipecotamide and 4- 
5 chloro-l-butanol essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-i-f4-hvdroxvbutvl')piperidine 
4-Amino-l-(4-hydroxybutyl)piperidine is prepared from 4-carboxamide-l-(4- 
hydroxybutyi)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

10 Scheme C. step a: l-(4-Hvdroxvbutvn-4-piperidone 

1 -(4-Hydroxybutyl)-4-piperidone is prepared from 4-piperidone and 4-chloro- 1 -butanol 
essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-f4-Hvdroxvbutvl)-4'piperidone oxime 

l-(4-Hydroxybutyl)-4-piperidone oxime is prepared from i-(4-hydroxybutyl)-4-piperidone and 
15 hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4-Anlino-l-f4-hvdroxvbutvi)piperidine 

4-Amino-I-(4-hydroxybutyl)piperidine is prepared from l-{4-hydroxybutyl)-4-piperidone 

oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4-f l-(4-hvdroxv'ibutvnpiperidinvlaminol-9-cvclopentvlpurine 
20 2-Chloro-6-[4-( 1 -(4-hydroxy)butyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 

dichloro-9-cyclopentyipurine, 4-amino-l-(4-hydroxybutyl)piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvl)aminol-6-r4-ri-(4- 

hvdroxv)butvl)piperidinvlaminol-9-cvclopentvlpurine 
25 2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(4-hydroxy)butyl)piperidinylamino]-9- 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-hydroxy)butyl)piperidinylamino]-9- 

cyclopentylpurine essentially as described in Example 1, Scheme A. step c. 

Example 72 

2-rTrans-f4-a minocvclohexvnamino1-6-r4*fl-r4-methoxv^butvnpiperidinvlaminol-9- 
30 cvclopentvlpurine 
Preparation of 4-Amino-l-f4-methoxvbutvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(4-methoxvbutvnpiperidine 
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4-Carboxainide-l-(4-niethoxybutyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-4-methoxybutane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-l-f4-methoxvbutvnDiDeridine 
4-Amino-l-(4-methoxybutyl)piperidine is prepared from 4-carboxamide-l-(4- 
5 methoxybutyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-f4-Methoxvbutvl'i-4-piperidone 

l-(4-Methoxybutyl)-4'piperidone is prepared from 4-piperidone and l-chloro-4-methoxybutane 
essentially as described above in Example 38, Scheme C, step a. 
10 Scheme C. step b: l-(4-Methoxvbutvn-4-DiDeridone oxime 

1- (4-Methoxybutyl)-4-piperidone oxime is prepared from l-(4-methoxybutyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4-Amino-l-f4-methoxvbutvnDiperidine 

4-Amino-i-(4-methoxybutyl)piperidine is prepared from l-(4-methoxybutyl)-4-piperidone 
15 oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4-ri-r4-methoxv^butvnpiperidinvlaminol-9-cvclopentvlpurine 
2"Chloro-6-[4-(l-(4-methoxy)butyl)piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-methoxybutyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
20 Scheme A, step c: 2-rTrans-r4-aminocvclohexvnamino1-6-r4-n-r4- 
methoxv)butvl)piperidinvlamino1-9-cvclopentvlDurine 

2- [Trans-(4-aniinocyclohexyl)aniino]-6-[4-(l-(4-methoxy)butyl)piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-methoxy)butyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1. Scheme A, step c. 

25 Example 73 

2-fTrans-f4-aminocvclo hexvnamino1-6-r4-fl-r4-ethoxv^butvnpiperidinvlaminol-9- 

cvclopentvlpurine 
Preparation of 4-Amino-l-(4-ethoxvbutvnpiperidine 
Method 1 

30 Scheme B. step a: 4-Carboxamide-l-f4-ethoxvbutvnpiperidine 

4-Carboxamide-l-(4-ethoxybutyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-4-ethoxybutane essentially as described above in Example 38. Scheme B, step a. 
Scheme B. step b: 4-Amjno-i-f4-ethoxvbutvnpiperidine 
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4-Aiiiino-l-(4-ethoxybutyl)piperidine is prepared from 4-carboxainide-l-(4- 
ethoxybutyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-f4-EthoxvbutvD-4-piperidone 
5 l-(4-Ethoxybutyl)-4-piperidone is prepared from 4-piperidone and l-chloro-4-ethoxybutane 
essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(4-Ethoxvbutvn-4-piperidone oxime 

1- (4-Ethoxybutyl)-4-piperidone oxime is prepared from l-(4-ethoxybutyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 

10 Scheme C. step c: 4- Amino- l-(4-ethoxvbutvnpiperi dine 

4-Amino-l-(4-ethoxybutyl)piperidine is prepared from l-(4-ethoxybutyl)-4-piperidone oxime 
essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4-(l-(4-ethoxv)butvnpiperidinvlaminol-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(4-ethoxy)butyl)pipcridinylamino]-9-cyclopentylpurine is prepared from 2,6- 
1 5 dichloro-9-cyclopentylpurine. 4-amino- 1 -(4-edioxybutyl)piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaniinol-6-r4-(l-f4- 
ethoxvlbutvnpiperidinvlaminol-Q-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)aniino]-6-[4-(l-{4-ethoxy)butyl)piperidinylamino]-9- 
20 cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-ethoxy)butyl)piperidinylaminoV9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 74 

2-[Trans-(4-aminocvclohexvl)amino1-6-f4-ri-(4-propoxv)butvnDiperidinvlamino1-9- 

cvclopentvlpurine 
25 Preparation of 4-Amino-l-f4-propoxvbutvl)piperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-f4-propoxvbutvl'ipiperidine 

4-Carboxanude-l-(4-propoxybutyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-4-propoxybutane essentially as described above in Example 38, Scheme B, step a. 
30 Scheme B, step b: 4-Amino-l-('4-propoxvbutvnpiperidine 

4-Amino-l-(4-propoxybutyl)piperidine is prepared from 4-carboxamide-l-(4- 
propoxybutyl)pipcridine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 
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Scheme C. step a: 1 -(4-Propoxvbutvn-4-piperidonc 

1- (4-Propoxybutyl)-4-piperidone is prepared from 4-piperidone and l-chloro-4-propoxybutane 
essentially as described above in Example 38, Scheme C, step a. 

Scheme C. step b: l-f4-Propoxvbutvn-4-piperidone oxime 
5 l-(4-Propoxybutyl)-4-piperidone oxime is prepared from l-(4-propoxybutyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4-Amino-l-(4-propoxvbutvnpiperidine 

4-Amino-l-{4-propoxybutyl)piperidine is prepared from l-(4-propoxybutyl)-4-piperidone 
oxime essentially as described above in Example 38, Scheme C. step c. 
10 Scheme A. step b: 2-Chloro-6-r4-n-(4'propoxv')butvnpiperidinvlamino1-9-cvclopentvlpurine 

2- ChIoro-6-[4-(l-(4-propoxy)butyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino-l-(4-propoxybutyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvnaminol-6-f4-n-(4- 
15 propoxv)butvl)piperidinvlamino1-9-cvclQpentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(4-propoxy)butyl)piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-propoxy)butyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 75 

20 2-rTrans-'(4-aminocvclohexvnaminol-6-r4-n-(4-butoxv)butvl)piperidinvlamino1-9- 

cvclopentvlpurine 
Preparation of 4-Amino-l-(4-butoxvbutvl)piperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(4-butoxvbutvnpiperidine 

25 4-Carboxamide- 1 -(4-butoxybutyl)piperidine may be prepared from isonipecotamide and 1 - 
chloro-4-butoxybutane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-l-f4-butoxvbutvnpiperidine 
4-Amino-l-(4-butoxybutyl)piperidine is prepared from 4-carboxamide-l-(4- 
butoxybutyOpiperidine essentially as described above in Example 38, Scheme B, step b. 

30 Method 2: 

Scheme C. step a: l-f4-ButQxvbutvn-4-piperidQne 

l-(4-Butoxybutyl)-4-piperidone is prepared from 4-piperidone and l-chloro-4-butoxybutane 
essentially as described above in Example 38, Scheme C, step a. 
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Scheme C. step b: l-f4-Butoxvbutvn-4-piperidone oxime 

1- (4-Butoxybutyl)-4-piperidone oxime is prepared from l-(4-butoxybutyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4-Amino-l"(4-butoxvbutvnpiperidine 

5 4- Amino- 1 -(4-butoxybutyl)piperidine is prepared from 1 -(4-butoxy buty l)-4-piperidone oxime 
essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-Chloro-6-r4-(l-(4-butoxv)butvnpiperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(4-butoxy)butyl)piperidinylaniino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyciopentylpurine, 4-anuno-l-(4-butoxybutyl)piperidine, and triethylamine 

10 essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvl)aminol-6-f4-(l-f4- 
butoxv'>butvnpiperidinvlaminol-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(4-butoxy)butyl)piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-butoxy)butyl)piperidinylamino]-9- 
15 cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 76 

2-rTrans-(4-aminocvclohexvnamino1-6-f4-f l-f4-benzvloxv)butvl)piperidinvlaminol-9- 

cvclopentvlpurine 

Preparation of 4-Amino-l-(4-benzvloxvbutvnpiperidine 
20 Method 1 

Scheme step a: 4-Carboxaniide-l-(4-benzvloxvbutvnpiperidine 

4-Carboxamide-l-(4-benzyloxybutyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-4-benzyloxybutane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-l-r4-benzvloxvbutvnpiperidine 
25 4- Amino- 1 -(4-benzyloxybutyl)piperidine is prepared from 4-carboxamide- 1 -{4- 

benzyloxybutyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-f4-Benzvloxvbutvl)-4-piperidone 

l-(4-Benzyloxybutyl)-4-piperidone is prepared from 4-piperidone and l-chloro-4- 
30 benzyloxybutane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: 1 -f4-BenzvloxvbutvlM-piperidone oxime 

l-(4-Benzyloxybutyl)-4-piperidone oxime is prepared from l-(4-ben2yloxybutyl)-4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 
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step b. 

Scheme C. stepc: 4-AiTiino-l-f4-benzvloxvbutvnpiperidine 

4-Ainino-l-(4-benzyloxybutyl)piperidine is prepared from l-(4-ben2yloxybutyl)-4-piperidone 
oxime essentially as described above in Example 38, Scheme C, step c. 
5 Scheme A, step b: 2-Chloro-6-r4-fl-f4-benzvioxv)butvnpiperidinvlaminoV9-cvclopentvlpurine 
2-Chloro-6-[4-{l-(4-benzyloxy)butyl)piperidiriylamino]-9-cyclopentyipurine is prepared from 
2,6-dichloro-9-cyciopentylpurine, 4-amino-l-(4-benzyloxybutyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans-r4-aminocvclohexvl)amino1-6-r4-n-f4- 
10 ben2vloxv)butvnpiperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aniinocyclohexyl)amino]-6-[4-(l-(4-benzyloxy)butyl)piperidinylaniino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-{4-benzyloxy)butyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 77 

15 2-rrrans-(4-aniinocvclohexvnamino1-6'r4-fl-f4-f2-phenvlethvleneoxv)butvl)piperidinvlam 

9-cvclopentvlpurine 
Preparation of 4"Amino-l-(4-(2-phenvlethvleneoxv)butvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(4-f2-phenvlethvleneoxv)butvnpipcridine 
20 4-Carboxaniide- 1 -(4-(2-phenyiethyleneoxy)butyl)piperidine may be prepared from 

isonipecotamide and l-chloro-4-(2-phenylethyleneoxy)butane essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-f4-f2-phenvlethvleneoxv)butvnpiperidine 
4-Amino-l-(4-(2-phenylethyleneoxy)butyl)piperidine is prepared from 4-carboxamide-l-(4-(2- 
25 phenylethyleneoxyjbutyl)piperidine essentially as described above in Example 38, Scheme B, 
step b. 
Method 2: 

Scheme C. step a: l-f4-f2-Phenvlethvleneoxv)butvn-4-piperidone 

l-(4-(2-Phenylethyleneoxy)butyl)-4-piperidone is prepared from 4-piperidone and l-chloro-4- 
30 (2-phenylethyleneoxy)butane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: Uf4-f2-Phenvlethvleneoxv^hutvn-4-piperidone oxime 
l-(4-{2-Phenylethyleneoxy)butyl)-4-piperidone oxime is prepared from l-(4-(2- 
phenylethyleneoxy)butylH-piperidone and hydroxylamine hydrochloride essentially as 
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described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4-Amino-l-(4-f2-Dhenvlethvleneoxv>butvnDiDeridine 
4.Amino-l-(4-(2-phenylethyleneoxy)butyl)pipcridine is prepared from l-{4-(2- 
phenylethyleneoxy)butyl)-4-piperidone oxime essentially as described above in Example 38, 
5 Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-f4-n-f4-f2-phenvlethvleneoxv)butvl)piperidinvIaminol-9- 
cvclopentvlpurine 

2-Chloro-6-[4-( 1 -(4-(2-phenylethyleneoxy)butyl)piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-(2- 
10 phenylethyIeneoxy)butyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminQcvclohexvnaminol-6-r4-n-r4'f2- 
phenvlethvleneoxv)butvnpiperidinvlamino1-9-cvclopentvlpurine 

2-[TransK4-aniinocyclohexyl)amino]-6-[4Kl-(4-(2-phenylethyleneoxy)butyl)piperidinylamino^ 
1 5 9-cyclopentylpurine is prepared from 2-chloro-6-[4-( 1 -(4-(2- 

phenylethyleneoxy)bulyl)piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 78 

2-rTrans-(4 -aminocvclohexvnamino1-644-(l-(4-G- 
20 phenvlpropvleneoxv>b utvnpiperidinvlaminol-9-cvclopentvlpurine 
Preparation of 4-Amino- 1 -f4-G-phenvlpropvleneoxv^butvnpiperidine 
Method 1 

Scheme B, step a: 4-Carboxa mide-l-r4-G-phenvlpropvleneoxv^butvnpiperidine 
4-Carboxamide-l-(4-(3-phenylpropyleneoxy)butyl)piperidine may be prepared from 
25 isonipecotamide and l-chIoro-(4-(3-phenylpropyleneoxy)butane essentially as described above 
in Example 38. Scheme B, step a. 

Scheme B, step b: 4-Amino-l-r 4-f3-phenylpropvleneQxv^butvnpiperidine 
4-Amino-l-(4-(3-phenylpropyleneoxy)butyl)piperidine is prepared from 4-carboxamide-l-(4- 
(3-phenylpropyleneoxy)butyl)piperidine essentially as described above in Example 38, Scheme 
30 B, step b. 
Method 2: 

Scheme C, step a: l-(^4-f3-Phe nvlpropvleneoxv^butvn-4-piperidQne 

l-(4-(3-Phenylpropyleneoxy)butyl)-4-piperidone is prepared from 4-piperidone and l-chloro-(4- 
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(3-phenylpropyleneoxy)butane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-f4-f3-PhenvlproDvleneoxv)butvn-4-Diperidone oxime 

1- (4-(3-Phenylpropyleneoxy)buiyl)-4-piperidone oxime is prepared from l-(4-(3- 
phenylpropyleneoxy)butyl)-4-piperidone and hydroxylamine hydrochloride essentially as 

5 described above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l-f4-(3-phenvlprQpvlcneoxv)butvnpiperidine 
4-Amino-l-{4-(3-phenylpropyleneoxy)butyl)piperidine is prepared from l-{4-(3- 
phenylpropyleneoxy)butyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

10 Scheme A. step b: 2-Chloro-6-r4-n-(4-(3-phenvlpropvleneoxv)butvl^piperidinvlamino1-9- 
cvclopentvlpurine 

2- Chioro-6-[4-( 1 -(4-(3-phenylpropyieneoxy)butyl)piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-(3- 
phenyipropyleneoxy)butyl)piperidinc, and triethylamine essentially as described above in 

15 Example 1 , Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnamino1-6-r4-f l-f4-f3- 
phenvlpropvleneoxv)butvnpiperidinvlamino1-9-cvclopentvlpurine 
2-ITrans-(4-aminocyclohexyl)aniino]-6-[4-( 1 -(4-(3- 

phenylpropyleneoxy)butyl)piperidinylanuno]-9-cyclopentylpurine is prepared from 2-chIoro-6- 
20 [4-( 1 -(4-(3-phenyipropyleneoxy)butyl)piperidinylamino]-9-cyclopentylpurine essentially as 
described in Example 1, Scheme A, step c. 

Example 79 

2-rTrans-f4-aminocvclohexvnaminol-6-f4-(' 1 -r4-(4- 
phenvlbutvleneoxv)butvnpiperidinvlamino1-9-cvclopentvlpurine 
25 Preparation of 4-Amino-l-f4-f4-phenvlbutvleneoxv)butvnpiperidine 
Method 1 

Scheme B, step a: 4-Cari30xamide-l-(4-(4-phenvlbutvleneoxv)butvnpiperidine 
4-Carboxamide-l-(4-(4-phenylbutyleneoxy)butyl)piperidine may be prepared from 
isonipecotamide and l-chloro-4-(4-phenylbutyleneoxy)butane essentially as described above in 
30 Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-(4-f4-phenvlbutvleneoxv)butvDpiperidine 
4-Amino-l-(4-(4-phenylbutyleneoxy)butyl)piperidine is prepared from 4-carboxamide-l-(4-(4- 
phenylbutyleneoxy)butyi)piperidine essentially as described above in Example 38, Scheme B, 
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step b. 
Method 2: 

Scheme C. step a: l-(4-f4-Phenvlbutvleneoxv)butvn-4-piperidone 

l-(4-(4-Phenylbutyleneoxy)butyl)-4"piperidone is prepared from 4-piperidone and l-chloro-4- 
5 (4-phenylbutyleneoxy)butanc essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-f4-(4-Phenvlbutvlencoxv)butvn-4-piperidone oxime 

1- (4-(4-Phenylbutyleneoxy)butyl)-4-piperidone oxime is prepared from l-(4-(4- 
phenyIbutyleneoxy)butyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 

10 Scheme C. step c: 4-Amino-l-(4-(4'phenvlbutvleneoxv^butvnpiperidine 

4-Amino-l-(4-(4-phenylbutyleneoxy)butyl)piperidine is prepared from l-(4-(4- 
phenylbutyleneoxy)butyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. stepb: 2-Chloro-6-r4-f l-(4-f4-phenvlbutvleneoxv)butvnpiperidinvlamino1-9- 
15 cvclopentvlpurine 

2- Chloro-6-[4-( 1 -(4-(4-phenylbutyleneoxy)butyl)piperidinylaniino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-anuno-l-(4-(4- 
phenylbutyleneoxy)butyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

20 Scheme A. step c: 2-rTrans-C4-aminocvclohexvnaminol-6-r4-ri-(4-<'4- 
phenvlbutvleneoxv)butvnpiperidinvlaminol-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(4-(4- 

phenylbutyleneoxy)butyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro-6- 
[4-( l-(4-(4-phenylbutyleneoxy)butyl)piperidinylamino]-9-cyclopentylpurine essentially as 
25 described in Example I, Scheme A, step c. 

Example 80 

2-rTrans-(4-aminocvclohexvnamino1-6-r4-fl-f5-hvdroxvpentvn)piperidinvlamino1-9- 

cvclopentvlpurine 
Preparation of 4-Amino-l-(5-hvdroxvpentvnpiperidine 
30 Method 1 

Scheme B. step a: 4-Carboxamide-l-(5-hvdroxvpentvnpiperidine 

4-Carboxainide-l-(5-hydroxypentyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-5-hydroxypentane essentially as described above in Example 38, Scheme B, step a. 
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Scheme B, step b: 4-Amino-l-r5-hvdroxvpentvnpiDeridine 
4-Amino-l-(5-hydroxypentyl)piperidine is prepared from 4-carboxamide-l-(5- 
hydroxypentyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

5 Scheme C. step a: l-f5-Hvdroxvpentvn-4-Diperidone 

l-(5-Hydroxypentyl)-4-piperidone is prepared from 4-piperidone and l-chloro-5- 
hydroxypentane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-fS-HydroxvpentvlM-piperidone oxime 

1- (5-Hydroxypentyl)-4-piperidone oxirae is prepared from l-(5-hydroxypentyl)-4-piperidone 
10 and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 

step b. 

Scheme C. step c: 4*AminO"l'(5-hvdroxvpentvi)piperidine 

4-Amino-l-(5-hydroxypentyI)piperidine is prepared from l-(5-hydroxypentyl)-4-piperidone 
oxime essentially as described above in Example 38, Scheme C, step c. 
15 Scheme A. step b: 2-Chloro-6"r4-fl-f5-hvdroxvpentvn)piperidinvlaminol-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(5-hydroxypentyl))piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyciopentylpurine, 4-amino-i-(5-hydroxypentyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvl)aminol-6-r4-f l-l'S- 
20 hvdroxvpentvl))piperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)aniino]-6-[4-(l-(5-hydroxypentyl))piperidinylanuno]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(5-hydroxypentyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 81 

25 2-rTrans-(4-aminocvclohexvnaminol-6-r4-(l-r5-methoxvpentvD)piperidinvlaminol-9- 

cvclopentvlpurine 
Preparation of 4-Amino-f S-methoxvpentvl^piperidine 
Method 1 

Scheme B, step a: 4-Carboxamide-l-(5-methoxvpentvnpiperidine 
30 4-Carboxamide-l-(5-methoxypentyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-5-methoxypentane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-(5-methoxvpentvnpiperidine 
4-Amino-(5-methoxypentyl)piperidine is prepared from 4-carboxaniide-l-(5- 
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methoxypentyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: I-f5-Methoxvpentvl)-4-piperidone 

l-(5-Methoxypentyl)-4-piperidone is prepared from 4-piperidone and l-chloro-5- 
5 methoxypentane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-f5-MethoxvpentvlV4-piperidone oxime 

1- (5-Methoxypentyl)-4-piperidone oxime is prepared from l-(5-methoxypentyl)-4-pipcridone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 
step b. 

10 Scheme C. step c: 4-Amino-(5-methoxvpentvnpiperidine 

4-Amino-(5-methoxypentyl)piperidine is prepared from l-(5-methoxypentyl)-4-piperidone 

oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-f4-f l-f5-methoxvpentvn)piperidinvlamino1-9-cvclopentvlpurine 

2- ChIoro-6-[4-(l-(5-methoxypentyl))piperidinylamino]-9-cyclopcntylpurine is prepared from 
1 5 2,6-dichloro-9-cyclopentylpurine, 4-amino-(5-methoxypentyl)piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans-f4-aminocvclohexvnamino1-6-f4-(l-(5- 
methoxvpentvl)lpiperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aniinocyclohexyl)aniino]-6-[4-(l-(5-methoxypentyl))piperidinylaniino]-9- 
20 cyclopentylpurine is prepared from 2-chloro-6-[4-( l-(5-methoxypentyl))piperidinylanuno]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A. step c. 

Example 82 

2-rTrans-(4-aminocvclohexvnamino1-6-f4-n-(5-ethoxvpentvl))piperidinvlaminQl-9- 

cvclopentvlpurine 
25 Preparation of 4-Amino-l-fS-ethoxvpcntvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-f5-ethoxvpentvnpiperidine 

4-Carboxamide-l-(5-ethoxypentyl)piperidine maybe prepared from isonipecotamide and 1- 
chloro-5-ethoxypentane essentially as described above in Example 38, Scheme B, step a. 
30 Scheme B. step b: 4-Amino-l-f5-ethoxvpentvnpiperidine 

4-Amino-l-(5-ethoxypentyl)piperidine is prepared from 4-carboxamide-l-(5- 
ethoxypentyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 
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Scheme C. step a: l-f5-Ethoxvpentvl)-4-piperidone 

1- (5-Ethoxypentyl)-4-piperidone is prepared from 4-piperidone and l-chloro-5-ethoxypentane 
essentially as described above in Example 38, Scheme C, step a. 

Scheme C. step b: l-(5-Eaioxvpentvn-4'piperidone oxime 
5 l-(5-Ethoxypentyl)-4-piperidone oxime is prepared from l-(5-ethoxypentyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4-Amino-l-f5-ethoxvDentvl^piperidine 

4-Aniino-l-(5-ethoxypentyl)piperidine is prepared from l-(5-ethoxypentyl)-4-piperidone oxime 
essentially as described above in Example 38, Scheme C, step c. 
10 Scheme A. step b: 2-Chloro-6-f4-n-f5-ethoxvDentvn^piperidinvlaminoV9-cvclopentvlpurine 

2- Chloro-6-[4"(l-(5-ethoxypentyl))piperidinylaniino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino-l-(5-ethoxypentyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-r4-aminocvclohexvnaminol-6-r4-n-f5- 
15 ethoxvpentvD)piperidinvlaminol-9-cvclopentvlpurine 

2-[Trans-(4-aniinocyclohexyI)anuno]-6-[4-(l-(5-ethoxypentyl))pipcridinylainino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(5-ethoxypentyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 83 

20 2-fTrans-(4-aminocvclo hexvnaminol-6-r4-fl-f5-propoxvpentvn^piperidinvlamino1-9- 

cvclopentvlpurine 
Preparation of 4-Amino-l-r5-propoxvpentvl1piperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-f5-propoxvpentvDpiperidine 

25 4-Carboxamide-l-(5-propoxypentyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-5-propoxypentane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4*Amino-l-f5-propoxvpentvnpiperidine 
4-Amino-l-(5-propoxypentyl)piperidine is prepared from 4-carboxamide-l-(5- 
propoxypentyl)piperidine essentially as described above in Example 38, Scheme B, step b. 

30 Method 2: 

Scheme C. step a: l-fS-PropoxvpentvlM-piperidone 

l-(5-Propoxypentyl)-4-piperidone is prepared from 4-piperidone and l-chloro-5- 
propoxypentane essentially as described above in Example 38, Scheme C, step a. 
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Scheme C. step b: l-r5-Propoxvpentvll-4-piDeridone oxime 

1- (5-Propoxypentyl)-4-piperidone oxime is prepared from l-(5-propoxypentyl)-4-piperidone 
and hydroxylaminc hydrochloride essentially as described above in Example 38, Scheme C, 
stepb. 

5 Scheme C> step c: 4-Aniino-l-f5-propoxvpentvnpiperidine 

4-Aniino-l-(5-propoxypentyl)piperidine is prepared from l-(5-propoxypentyl)-4-piperidone 

oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-Chloro-6-r4-f l-f5-propoxvpentvn)piperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-(I-(5-propoxypentyl))piperidinylamino]-9-cyclopentylpurine is prepared from 
1 0 2,6-dichloro-9-cyclopentylpurine, 4-anuno- 1 -(5-propoxypentyl)piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans-(4-aniinocvclohexvl)aminol-6-r4-f l-f5- 
propoxvpentvn)piperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l"{5-propoxypentyl))piperidinylamino]-9- 
15 cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(5-propoxypentyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 84 

2-rTrans-(4-aminocvclohexvnamino1-6-r4-f 1 -f S-butoxvpentvH'ipiperidinvlaminol-g- 

cvclopentvlpurine 
20 Preparation of 4-Amino-l-(5-butoxvpentvnpipcridinc 
Method 1 

Scheme B, step a: 4-Carboxamide-l-f5-butoxvpentvnpiperidine 

4-Carboxamide-l-(5-butoxypentyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-5-butoxypentanc essentially as described above in Example 38, Scheme B, step a. 
25 Scheme B. step b: 4*Amino-l-f5-butoxvpentvnDiperidine 

4-Amino-l-(5-butoxypentyl)piperidine is prepared from 4-carboxamide-l-(5- 
butoxypentyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-r5-Butoxvpentvn-4-piperidone 
30 l-(5-Butoxypentyl)-4-piperidone is prepared from 4-piperidone and l-chloro-5-butoxypentane 
essentially as described above in Example 38, Scheme C, step a. 



wo 99/43675 



PCT/US99/03450 



95 

Scheme C. step b: 1 -( 5-ButoxvpentvlV4-Diperidone oxime 

1- (5-Butoxypentyl)-4-piperidone oxime is prepared from i-(5-butoxypentyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4-Amino-l-C5-butoxvpentvnpiperidine 

5 4-Amino-l-(5-butoxypentyl)piperidine is prepared from l-(5-butoxypentyl)-4-piperidone oxime 
essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-f4-f l-(5-butoxvpentvn')piperidinvlamino1-9-cvcloDcntvlpurine 

2- Chloro-6-[4-(l-(5-butoxypentyl))piperidinylamino)-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyciopentylpurine, 4-amino-l-(5-butoxypentyl)piperidine, and triethylamine 

10 essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvnamino1-6-r4-f l-(5- 
butoxvpcntvD)piperidinvlaniino1-9-cvclopentvlpurine 

2-[Trans-(4-anmocycIohexyl)aniino]-6-[4-(l-(5-butoxypentyl))piperidinylaniino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(5-butoxypentyl))piperidinylamino]-9- 
15 cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 85 

2-rTrans-f4-aminocvclohexvnaminol-6-r4-fl-f5-bcnzvloxvpentvn)piperidinvlamino1-9- 

cvclopentvlpurine 

Preparation of 4'Amino-l-(5-benzvloxvpentvnpiperidine 
20 Method 1 

Scheme B. step a: 4-Carboxamide-l-f5-benzvloxvpentvnpiperidine 

4-Carboxamide-l-(5-ben2yloxypentyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-S-benzyloxypentane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-l'(5-benzvloxvpentvnpiperidine 
25 4- Amino- 1 -(5-benzyloxypentyl)piperidinc is prepared from 4-carboxaniide- 1 -(5- 

benzyloxypentyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-f5-Benzvloxvpentvl>-4-piperidone 

l-(5-Benzyloxypentyl)-4-piperidone is prepared from 4-piperidone and l-chloro-5- 
30 benzyloxypentane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-('5-Ben2vloxvpentvlV4-piperidone oxime 
l-(5-Ben2yloxypentyl)-4-piperidone oxime is prepared from l-(5-benzyloxypentyl)-4- 
piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 
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Scheme C, step b. 

Scheme C. step c: 4-Amino-l-(5-benzvloxvpentvnpiperidine 

4-Amino-l-(5-benzyioxypentyl)piperidine is prepared from l-(5-beiizyloxypentyl)-4-piperidone 
oxime essentially as described above in Example 38, Scheme C, step c. 
5 Scheme A. step b: 2'Chloro-6-r4-n-('5-benzvloxvpentvl>')piperidinvlamino1-9- 
cvclopentvlpurine 

2-Chloro-6-[4-(l-(5-benzyioxypentyl))piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(5-benzyloxypentyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
10 Scheme A. step c: 2-[Trans-(4-aminocvciohexvnaminol-6-f4-n-f5- 
benzvloxvpentvn')piperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(5-benzyloxypentyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(5-benzyloxypentyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
15 Example 86 

2-rTrans-(4-aminocvclohexvl)aminol-6-r4-(l-(5-f2- 
phenvlethvieneoxv)pentvl))piperidinvlamino1-9-cvclopentvlpurine 
Preparation of 4-Amino-l-(5-f2-phenvlethvleneoxv)pentvnDiperidine 
Method 1 

20 Scheme B. step a: 4-Carboxamide-l-(5-(2-phenvlethvleneoxv)pentvnpiperidine 

4-Carboxamide-l-(5-(2-phenylethyleneoxy)pentyl)piperidine may be prepared from 
isonipecotamide and l-chloro-5-(2-phenyiethyleneoxy)pentane essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b: 4-AminO'l-(5-(2-phenvlethvleneoxv)pentvnpiperidine 
25 4- Amino- 1 -(5-(2-phenylethyleneoxy)pentyl)piperidine is prepared from 4-carboxamide- 1 -(5-(2- 
phenylethyIeneoxy)pentyl)piperidine essentially as described above in Example 38, Scheme B, 
step b. 
Method 2: 

Scheme C. step a: l-(5-f2-Phenvlethvleneoxv^pentvn-4-piperidone 
30 1 ••(5-(2-PhenyIethyleneoxy)pentyl)-4-piperidone is prepared from 4-piperidone and 1 -chloro-5- 
(2-phenylethyleneoxy)pentane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-f5-f2-Phenvlethvleneoxv)pentvn-4-piperidone oxime 
l-(5-(2-Phenylethyleneoxy)pentyl)-4-piperidone oxime is prepared from l-(5-(2- 
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phenylethyleneoxy)pentyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 
Scheme C, step c: 4-Amino-l-(S-(2-phenvlethvleneQxv)DentvnDiperidine 
4.Amino-l-(5-(2-phenylethyleneoxy)pentyl)piperidine is prepared from l"(5-(2- 
5 phenylethyleneoxy)pentyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. step b: 2-Chloro- 6-r4-(l-(5-(2-phenvlethvicneoxv)pentvl^lpiperidinvlaminol-9- 
cvctopentvlpurine 

2-Chloro-6-[4-( 1 -(5-(2-phenylethyleneoxy)pentyl))piperidinyiamino]-9-cyclopentylpurine is 
10 prepared from 2.6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(5-(2- 

phenylethyleneoxy)pentyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-[Trans-f4-aminocvclohexvnaminol-6-r4-n-r5-(2- 
phenvlethvleneoxv)pentvnbiperidinvlamino1-9-cvclopentvlpurine 
1 5 2-[Trans-{4-aminocyclohexyl)amino]-6-[4-( 1 -(5-(2- 

phenylethyleneoxy)pentyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro-6- 
[4-( 1 -(5-(2-phenylethyleneoxy)pentyl))piperidinylamino]-9-cyclopentylpurine essentially as 
described in Example 1, Scheme A, step c. 

Example 87 

20 2-rTrans-f4-aminocvclohexvnamino1-6-f4-n-r5-n- 

phenvlpropvlen eoxv)pentvn)piperidinvlamino1-9-cvclopentvlpurine 
Preparation of 4-Amino-l-f 5-f3-phenvlpropvleneoxv)pentvnpiperidine 
Method 1 

Scheme B, step a: 4-Carboxami de-l-(5-n-phenvlDropvleneoxv)pentvnpiperidine 
25 4-Carboxamide- 1 -(5-(3-phenylpropyleneoxy)pentyl)piperidine may be prepared from 

isonipecotamide and l-chloro-5-(3-phenylpropyleneoxy)pentane essentially as described above 
in Example 38. Scheme B, step a. 

Scheme B. step b: 4-Amino- l-f5-f3-phenvlpropvleneoxv)pentvnpiperidine 
4-Amino-l-(5-(3-phenylpropyleneoxy)pentyl)piperidine is prepared from 4-carboxamide-l-(5- 
30 (3-phenylpropyleneoxy)pentyl)piperidine essentially as described above in Example 38, Scheme 
B, step b. 
Method 2: 

Scheme C. step a: l-fS-G-Ph envlpropvleneoxv^pentvlM-piperidone 
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1- (5-(3-Phenylpropyieneoxy)pentyl)-4-piperidone is prepared from 4-piperidone and 1-chloro- 

5- (3-phenylpropyleneoxy)pentane essentially as described above in Example 38, Scheme C, 
step a. 

Scheme C. step b: l-f5-f3-PhenvlDropvleneoxv^pentvn-4-piperidone oxime 
5 l-(5-(3-Phenylpropyleneoxy)pentyl)-4-piperidone oxime is prepared from l-(5-(3- 

phenylpropyleneoxy)pentyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l-(5-f3-Dhenvlpropvleneoxv^pentvnDiperidine 
4-Amino-l-(5-(3-phenylpropyleneoxy)pentyi)piperidine is prepared from l-(5-(3- 
1 0 phenylpropyleneoxy)pentyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. step b: 2-Chlor o-6-f4-fl-r5-f3-phenvlproDvleneoxv)pentvn^piDeridinvlaminoV9- 
cvclopentvlpurine 

2- Chloro-6-[4-(l-(5-(3-phenylpropyleneoxy)pentyl))piperidinylaniino]-9-cyclopentyIpurine is 
15 prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(5-(3- 

phenyipropyleneoxy)pentyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvnaminoV6-r4-ri-(5-r3- 
phenvlpropvleneoxv)pentvn)piperidinvlamino1-9-cvclopentvlpurine 
20 2-ITrans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(5-(3- 

phenylpropyIeneoxy)pentyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro- 

6- [4-( l-(5-(3-phenylpropyleneoxy)pentyl))piperidinylamino]-9-cyclopentylpurine essentially as 
described in Example 1, Scheme A, step c. 

Example 88 

25 2-rTrans-r4-aminocvclohexvnamino1-6-r4-r 1 -r5-(4- 

phenvlbutvleneoxv^pentvn )piperidinvlaminol-9-cvclopentvlpurine 
Preparation of 4-A mino-l-r5-f4-phenvlbutvleneoxv^pentvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxa mide"l-f5-f4-phenvibutvleneoxv^pentvnpiperidine 
30 4-Carboxamide- 1 -(5-(4-phenylbutyleneoxy)pentyI)piperidine may be prepared from 

isonipecotamide and l-chloro-5-(4-phenylbutyleneoxy)pentane essentially as described above ir 
Example 38, Scheme B, step a. 

Schemes, stepb: 4-Amino- t-f5-f4-phenvlbutvleneoxv)pentvnpip eridinff 
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4-Aniino-l-(5-(4-phenylbutyleneoxy)pentyl)piperidine is prepared from 4-carboxamide-l-(5-(4- 
phenylbutyIeneoxy)pentyl)piperidine essentially as described above in Example 38, Scheme B, 
step b. 
Method 2: 

5 Scheme C. step a: l-(5-(4-Phenvlbutvleneoxv)pentvn-4'Diperidone 

l-(5-(4-Phenylbutyleneoxy)pentyl)-4-piperidone is prepared from 4-piperidone and l-chloro-5- 
(4-phenylbutyleneoxy)pentane essentially as described above in Example 38, Scheme C. step a. 
Scheme C. step b: l-f5-(4-Phenvlbutvleneoxv^pentvlV4-piperidone oxime 

1- (5-(4-Phenylbutylcneoxy)pentyl)-4-piperidone oxime is prepared from l-(5-(4- 

10 phenylbutyIeneoxy)pentyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4-Amino-l-r5-r4-phenvlbutvleneoxv)pentvnDiperidine 
4-Amino-l-{5-(4-phenylbutyleneoxy)pentyl)piperidine is prepared from l-(5-(4- 
phenylbutyleneoxy)pentyl)-4-piperidone oxime essentially as described above in Example 38, 

15 Scheme C, step c. 

Scheme A. stepb: 2-Chloro-6-r4-(l-('5-r4-Dhenvlbutvleneoxv)pentvn)piperidinvlamino1-9- 
cvclopentvlpurinc 

2- Chloro-6-[4-( 1 -(5-(4-phenylbutyleneoxy)pentyl))piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(5-(4- 

20 phenylbutyleneoxy)pentyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A, step c: 2-rTrans-(4-aminocvclohexvnaminoV6'r4-n-(5-(4- 
phenvlbutvleneoxv)pentvn)piperidinvlaminol-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(5-(4- 
25 phenylbutyleneoxy)pentyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro-6- 
[4-( 1 -(5-(4-phenylbutyIeneoxy)pentyl))piperidinylamino]-9-cyclopentylpurine essentially as 
described in Example 1, Scheme A, step c. 

Example 89 

2-rTrans-f4-a nninocvclohexvnaminol-6-r4-fl-f6-hvdroxv)hexvnpiperidinvlaminol-9- 
30 cvclopentvlpurine 
Preparation of 4-AminO"l-(6-hvdroxvhexvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide*l-f6-hvdroxvhexvDpiperidine 
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4-Carboxamide-l-(6-hydroxyhexyl)pipcricline may be prepared from isonipecotamide and 6- 
chloro-l-hexanol essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-l-f6-hvdroxvhexvnpiperidine 
4-Amino-l-(6-hydroxyhexyl)piperidine is prepared from 4-carboxamide-l-(6- 
hydroxyhexyl)piperidine essentially as described above in Example 38. Scheme B, step b. 
Method 2: 

Scheme C. step a: l-f6-Hvdroxvhexvn-4-piDeridone 

l-(6-Hydroxyhexyl)-4-piperidone is prepared from 4-piperidone and 6-chloro-Uhexanol 
essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-f6-Hvdroxvhexvl)-4-DiDeridone oxime 

1- (6-Hydroxyhexyl)-4-piperidone oxime is prepared from l-(6-hydroxyhexyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38. Scheme C, step b. 
Scheme C. step c: 4-Amino-l-r6-hvdroxvhexvl)piperidine 

4-Amino-l-(6-hydroxyhexyl)piperidine is prepared from l-(6-hydroxyhexyl)-4-piperidone 

oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-Chloro-6-r4-(l -(6-hvdroxv)hexvl^piperidinvlaminol-9-cvclQpentvlpurine 

2- Chloro-6-[4-(l-(6-hydroxy)hexyl)piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9"Cyclopentylpurine. 4-amino-l-(6-hydroxyhexyl)piperidine, and triethylamine 
essentially as described above in Example 1. Scheme A. step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnamino1-6-r4-n-r6- 
hvdroxv)hexvnpiperidinvlaminol-9-cvclopentvlpurine 

2-[Trans-(4-aniinocyclohexyl)anuno]-6-[4-(l-(6-hydroxy)hexyl)piperidinyiamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(6-hydroxy)hexyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1. Scheme A, step c. 

Example 90 

2-rTrans-(4-anunocvclohexvnami nol-6-f4-fl-r6-methoxv1hexvnpiperidinvlaminol-9- 

cvclopentvlpurine 
Preparation of 4'Amino- 1 -f 6-methoxvhcxvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(6-methQxvhexvnpiperidine 

4-Carboxaniide-l-(6-methoxyhexyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-6-methoxyhexane essentially as described above in Example 38. Scheme B. step a. 
Scheme B . step b: 4-Amino-l-r6-methoxvhexvl)piperidine 
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4-Amino-l-(6-methoxyhexyl)piperidine is prepared from 4-carboxajnide-l-(6- 
methoxyhexyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-f6-Methoxvhexvl)-4-piperidone 

l-(6-Methoxyhexyl)-4-piperidone is prepared from 4-piperidone and l-chloro-6- 
methoxyhcxane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(6--Methoxvhexvi)-4-piperidone oxime 

1- (6-Methoxyhexyl)-4-piperidone oxime is prepared from l-(6-methoxyhexyI)-4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme 
step b. 

Scheme C. step c: 4-Amino-l->f6-methoxvhexvnpiperidine 

4-Amino-l-(6-methoxyhexyl)piperidine is prepared from l-(6-methoxyhexyl)-4-piperidone 

oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4- n-f6-methoxv)hexvnpiperidinvlaminol-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(6-methoxy)hexyl)piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(6-methoxyhexyl)piperidine, and trielhylamine 
essentially as described above in Example 1, Scheme A, step b. 

Scheme A, step c: 2-rTrans*f4-aminocvclohexvnamino1-6-r4-n-f6> 
methoxv)hexvnpiperidinvlamino1-9-cvclopcntvlpurine 

2-[Trans-(4-aniinocyclohexyl)amino]-6-[4-(l-(6-methoxy)hexyl)piperidinylamino]-9 
cyclopentylpurine is prepared from 2-chloro-6-[4-{l-(6-methoxy)hexyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 91 

2-ITrans-(4-aminocvclohexvna mino1-644-n-(6-ethoxvlhexvnpiperidinvlamino1-9- 

cvclopentvlpurine 
Preparation of 4-Amino-l-f6-ethoxvhexvl)piperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(6-ethoxvhexvnpiperidine 

4-Carboxamide-l-(6-ethoxyhexyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-6-ethoxyhexane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Aniino-l-f6-ethoxvhexynpiperidine 
4-Amino-l-(6-ethoxyhexyl)piperidine is prepared from 4-carboxamide-l-(6- 
ethoxyhexyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
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Method 2: 

Scheme C. step a: l-f6-Ethoxvhexvn-4-piperidone 

l-(6-EthoxyhexyI)-4-piperidone is prepared from 4-piperidone and l-chloro-6-ethoxyhexane 
essentially as described above in Example 38, Scheme C, step a. 
5 Scheme C. step b: l-f6-Ethoxvhexvl)-4-piperidone oxime 

1- (6-Ethoxyhexyl)-4-piperidone oxime is prepared from l-{6-ethoxyhexyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4-Amino-l-f6-ethoxvhexvnpiperidine 

4-Amino-l-(6-ethoxyhexyl)piperidine is prepared from l-(6-ethoxyhexyl)-4-piperidone oxime 
10 essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4-ri-(6-et hoxv)hexvnpiperidinvlaminol-9-cvctopcntvIpurine 

2- Chloro-6-[4-(l-(6-ethoxy)hexyl)piperidinylamino]-9'Cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino-l-(6-ethoxyhexyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

15 Scheme A. step c: 2-r Trans-f4-aminocvclohexvnaminol-6-r4-n46- 
ethoxv)hexvnpiperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(6-ethoxy)hexyl)piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l.(6-ethoxy)hexyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
20 Example 92 

2-rTrans-(4-aminocvclohexvnaniinol-6 -f4-fl-r6-prQpoxv^hexvnpiperidinvlaminol-9- 

cvclopentvlpurine 
Preparation of 4- Amino- 1 -f 6-propoxvhexvnpiperidine 
Method 1 

25 Scheme B. step a: 4-Car boxamide-l-f6-propoxvhexvnpineririine 

4.Carboxaniide-l-(6-propoxyhexyl)piperidine may be prepared from isonipecotamide and 1- 
chIoro-6-propoxyhexane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino- U(6-propoxvhexvnpiperidine 
4.Amino-l-(6-propoxyhexyl)piperidine is prepared from 4-carboxamide-l-(6- 

30 propoxyhexyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(6-Pro poxvhexvD-4-piperidone 

l-(6.Propoxyhexyl)-4-piperidone is prepared from 4-piperidone and l-chloro-6-propoxyhexane 
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essentially as described above in Example 38» Scheme C, step a. 
Scheme C. step b: l-(6-Propoxvhexvn-4-Diperidone oxime 

1- (6-Propoxyhexyl)-4-piperidonc oxime is prepared from l-(6-propoxyhexyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 

5 Scheme C. step c: 4-Amino-l-(6-Dropoxvhexvnpiperidine 

4-Amino-l-(6-propoxyhexyl)piperidine is prepared from l-(6-propoxyhexyl)-4-piperidonc 

oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4-n-r6-Dropoxv)hexvnDiperidinvlaminoV9-cvcioDentvlDurine 

2- Chloro-6-[4-(l-(6-propoxy)hexyl)piperidinylamino]-9-cyclopentylpurine is prepared from 
10 2,6.dichloro-9-cyclopentylpurine, 4-amino- 1 -(6-propoxyhexyl)piperidine. and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaminQl-6-f4-n-r6- 
protK>xv)hcxvnpiperidinvlamino1-9-cvcloDentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(6-propoxy)hexyl)piperidinylamino]-9- 
1 5 cyclopentylpurine is prepared from 2-chloro-6-r4-( 1 -(6-propoxy)hexyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 93 

2-rTrans-(4-aminocvclohexvl)aminol-6-r4-(Uf6-butoxv)hexvnpit)eridinvlaminol-9- 

cvclopentvlpurine 
20 Preparation of 4-Amino-l-r6-butoxvhcxvl)piperidine 
Method 1 

Scheme B, step a: 4-Carboxamide-l-(6-butoxvhcxvl)piperidine 

4-Carboxamide-l-(6-butoxyhexyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-6-butoxyhexane essenually as described above in Example 38, Scheme B, step a. 
25 Scheme B, step b: 4-Amino-l-(6-butoxvhexvnpiDeridine 

4-Amino-l-(6-butoxyhexyl)piperidine is prepared from 4-carboxamide-l-(6- 
butoxyhexyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-fS-ButoxvhexvlM-piperidone 
30 1 -(6-Butoxyhexyl)-4-piperidone is prepared from 4-piperidone and 1 -chloro-6-butoxyhexane 
essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-r6-Butoxvhexvn-4-piperidone oxime 

l-(6-Butoxyhexyl)-4-piperidone oxime is prepared from l-(6-butoxyhexyl)-4-piperidone and 
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hydroxylamine hydrochloride essentially as described above in Example 38» Scheme C, step b. 
Scheme C. step c: 4-Amino-l-f6-butoxvhexvl)piperidine 

4-Amino-l-(6-butoxyhexyl)piperidine is prepared from l-(6-butoxyhexyl)-4-piperidone oxime 
essentially as described above in Example 38, Scheme step c. 
5 Scheme A, step b: 2-Chloro-6-f4-ri-(6'butoxv)hexvl'>piperidinvlaminol-9-cvcloDentvipurine 
2-Chloro-6-[4-(l-(6-butoxy)hexyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino-l-(6-butoxyhexyl)piperidine, and triethyiamine 
essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans-(4-aminocvclohexvnamino1-6-f4-n-(6- 
10 butoxv)hexvnpiperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(6-butoxy)hexyl)piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-{4-(l-(6-butoxy)hexyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 94 

15 2-rTrans-f4-aminocvclohexvnaminol-6-f4-n-(6-benzvloxv)hexvnpiperidinvlaminol-Q- 

cvclopentvlpurine 

Preparation of 4-Amino-l-(6-ben2vloxvhexvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxaniide-l-(6-Benzvloxvhexvnpiperidine 

20 4-Carboxamide- 1 -(6-Benzyloxyhexyl)piperidine may be prepared from isonipecotamide and 1 - 
chloro-6-benzyloxyhexane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-l-f6-benzvloxvhexvnpiperidine 
4-Aniino-l-(6-benzyloxyhexyl)piperidine is prepared from 4-carboxamide-l-(6- 
benzyloxyhexyOpiperidine essentially as described above in Example 38, Scheme B, step b. 

25 Method 2: 

Scheme C. step a: l-f6-Benzvloxvhexvn-4'piperidone 

l-(6-Benzyloxyhexyl)-4-piperidone is prepared from 4-piperidone and l-chloro-6- 
benzyloxyhexane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-f6-Benzvloxvhexvn-4-piperidone oxime 
30 l-(6-Benzyloxyhexyl)-4-piperidone oxime is prepared from l-(6-ben2yloxyhexyl)-4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 
step b. 

Scheme C. step c: 4-Amino-Uf6-benzvloxvhexvnpiperidine 
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4-Amino-l-(6-benzyloxyhexyl)piperidine is prepared from l-(6-ben2yloxyhexyl)-4-piperidone 

oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A. stepb: 2-Chloro-6-f4-n-(6-benzvloxv)hexvl)piperidinvlaniinol-9-cvcloDentvlpur!ne 

5 2-Chloro-6-[4-( 1 -(6-benzyioxy )hexy l)piperidinylamino] -9-cyciopentylpurine is prepared from 
2,6-dichloro-9-cycIopentylpurine, 4-amino-l-(6-ben2yloxyhexyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
Scheme A, step c: 2-rTrans-f4-aminocvclohexvnamino1-6-f4-(l-(6- 
benzvloxv)hexvnpiperidinvlamino1-9-cvclopentvlpurine 

10 2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(6-benzyloxy)hexyl)piperidinylamino]-9- 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(6-benzyloxy)hexyl)piperidinyIamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 95 

2-rTrans-(4-aminocvclohexvnaminol-6-r4-n-f642- 
15 phenvlethvleneoxv)hexvnpiDeridinvlamino1-9-cvciopentvipurine 
Preparation of 4-Amino-l-(6-f2-phenvlethvleneoxv)hexvl)pipcridine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-r6-(2-phenvlethvleneoxv^hexvnpiperidine 
4-Carboxamide-l-(6-(2-phenylethyleneoxy)hexyl)piperidine may be prepared from 
20 isonipecotamide and l-chloro-6-(2-phenylethyleneoxy)hexane essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-f6-f2-phenvlethvleneoxv)hexvl)piperidine 
4-Amino-l-(6-(2-phenylethyIeneoxy)hexyl)piperidine is prepared from 4-carboxamide-l-(6-(2- 
phenylethyleneoxy)hexyl)piperidine essentially as described above in Example 38, Scheme B, 
25 step b. 
Method 2: 

Scheme C. step a: l-f6-(2-Phenvlethvleneoxv)hexvl)-4-piperidone 

l-(6-(2-Phenylethyleneoxy)hexyl)-4-piperidone is prepared from 4-piperidone and l-chloro-6- 
(2-phenylethyleneoxy)hexane essentially as described above in Example 38, Scheme C. step a, 
30 Scheme C. step b: l-(6-(2-Phenvlethvleneoxv^hexvlM-piperidone oxime 

l-(6-(2-Phenylethyleneoxy)hexyl)-4-piperidone oxime is prepared from l-(6-(2- 
phenylethyleneoxy)hexyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 
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Scheme C. step c: 4-Amino-l-f6-(2-Dhenvlethvleneoxv)hexvnpiperidine 
4-Aniino-l-(6-(2-phenylethyleneoxy)hexyl)piperidine is prepared from l-(6-(2- 
phenylethyleneoxy)hexyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c, 

5 Scheme A. step b: 2-Chloro-6-f4>(l-f6'(2-Dhenvlethvleneoxv)hexvnpiDeridinvlamino1-9' 
cvclopentvlpurine 

2-Chloro-6-[4-( 1 -(6-(2-phenylethyleneoxy)hexyl)piperidinylanuno]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(6-(2- 
phenylethyleneoxy)hexyl)piperidine, and triethylamine essentially as described above in 
10 Example U Scheme A, step b. 

Scheme A. step c: 2-rTrans-('4-aminocvclohexvi)amino1-6-r4-f l-(6-C2- 
phenvlethvleneoxv)hexvi'lpiperidinvlamino1-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(6-{2- 

phenylethyleneoxy)hexyl)piperidinylainino]-9-cyclopentylpurine is prepared from 2-chloro-6- 
15 [4-(l-(6-(2-phenylethyleneoxy)hexyl)piperidinylamino]-9-cyclopentylpurine essentially as 
described in Example 1, Scheme A, step c. 

Example 96 

2-rTrans-(4-aminocvclohexvi>aminol-6-r4-n-(6-C3- 
phenvlpropvleneoxv)hexvDpiperidinvlamino1-9-cvclopentvlpurine 
20 Preparation of 4-Amino-l-f6-f3-phenvlpropvleneoxv)hexvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide'l-(6-(3-phenvlpropvlencoxv)hexvl)piperidine 
4-Carboxamide-l-(6-(3-phenylpropyleneoxy)hexyl)piperidine may be prepared from 
isonipecotamide and l-chloro-6-(3-phenylpropyleneoxy)hexane essentially as described above 

25 in Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-(6-f3-phenvlpropvleneoxv)hexvnpiperidine 
4-Amino-l-(6-(3-phenylpropyleneoxy)hexyl)piperidine is prepared from 4-carboxamide-l-(6- 
(3-phenyIpropyleneoxy)hexyl)piperidine essentially as described above in Example 38, Scheme 
B, step b. 

30 Method 2: 

Scheme C. step a: l-(6-f3-Phenvlpropvleneoxv)hexvM-piperidone 

l-(6-(3-Phenylpropyleneoxy)hexyl-4-piperidone is prepared from 4-piperidone and l-chloro-6- 
(3-phenylpropyleneoxy)hexane essentially as described above in Example 38, Scheme C, step a. 
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Scheme C. step b: l-(6-(3-Phenvlpropvleneoxv^hexvl-4-piDeridone oxime 

1- (6-(3-Phenylpropyleneoxy)hexyl-4-piperidone oxime is prepared from l-(6-(3- 
phenylpropyleneoxy)hexyl-4-piperidone and hydroxyiamine hydrochloride essentially as 
described above in Example 38, Scheme C» step b. 

5 Scheme C. step c: 4-Amino-l-f6-(3-phenvlpropvleneoxv)hexvDDiperidine 

4-Amino-l-(6-(3-phenylpropyleneoxy)hexyl)piperidine is prepared from l-(6-(3- 
phenylpropyleneoxy)hexyl-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4-n-(6-f3-phenvlpropvleneoxv)hexvnpiperidinvlamino1-9- 
10 cvclopentvlpurine 

2- Chloro-6-[4-{ I -(6-(3-phenylpropyleneoxy)hexyl)piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentyipurine, 4-amino-l-(6-(3- 
phenylpropyIeneoxy)hexyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

15 Scheme A, step c: 2-rTrans-(4-aminocvclohexvDamino1-6-r4-n-(6'f3- 
phenvlpropvleneoxv)hexvnpiperidinviamino1-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(6-(3- 

phenylpropyleneoxy)hexyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro-6- 
[4-(l-(6-(3-phenylpropyleneoxy)hexyl)piperidinylamino]-9-cyclopentylpurine essentially as 
20 described in Example 1, Scheme A, step c. 

Example 97 

2-rTrans-(4-aminocvclohexvnamino1-6-r4-f 1 -(6-(4- 
phcnvlbutvlcneoxv>hexvl)piperidinvlamino1-9-cvclopentvlpurine 
Preparation of 4-Amino-l-f6'f4-phenvlbutvleneoxv)hexvl)piperidine 
25 Method 1 

Scheme B. step a: 4-Carboxamide-l-f6-(4-phenvlbutvleneoxv)hexvnpiperidine 
4-Carboxamide-l-(6-(4-phenylbutyleneoxy)hexyl)piperidine may be prepared from 
isonipecotamide and l-chloro-6-(4-phenylbutyleneoxy)hexane essentially as described above in 
Example 38, Scheme B, step a. 
30 Scheme B. step b: 4-Amino-l-f6>(4-phenvlbutvleneoxv^hexvnpiperidine 

4-Amino-l-(6-(4-phenylbutyleneoxy)hexyl)piperidine is prepared from 4-carboxamide-l-(6-(4- 
phenylbutyleneoxy)hexyl)piperidine essentially as described above in Example 38, Scheme B, 
step b. 
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Method 2: 

Scheme C. step a: l-(6-(4-Phenvlbutvleneoxv)hexvn-4-pipcridone 

l-{6-(4-Phenylbutyleneoxy)hexyl)-4-piperidone is prepared from 4-piperidone and l-chloro-6- 
(4-phenyIbutyleneoxy)hexane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-f6-(^4-Phenvlbutvleneoxv)hexvn-4-piperidone oxime 

1- (6-(4-Phenylbutyleneoxy)hexyl)-4-piperidone oxime is prepared from l-(6-(4- 
phenylbutyleneoxy)hexyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38» Scheme C, step b. 

Scheme C. step c: 4-Amino-l-f6-f4-phenvlbutvleneoxv)hexvnpiperidine 
4-Amino-l-(6-(4-phenylbutyleneoxy)hexyl)piperidine is prepared from l-(6-(4- 
phenylbutyleneoxy)hexyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4-n -(6-r4-phenvlbutvleneoxv)hexvnpiperidinvlaminnl-Q- 
cvclopentvlpurine 

2- Chloro-6-[4-(l-(6-(4-phenylbutyleneoxy)hexyl)piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(6-(4- 
phenylbutyleneoxy)hexyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A. step b. 

Scheme A. step c: 2-rTrans-r4-aminocvclohexvnaminol-6-f4-n-r6-r4- 
phenvlbutvleneoxv)hexvnpiperidinvlamino1-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(6-(4- 

phenylbutyleneoxy)hexyl)piperidinyiamino]-9-cyclopentylpurine is prepared from 2-chlorO"6- 
[4-( 1 -(6-(4-phenylbutyleneoxy)hexyl)piperidinylamino]-9-cyclopentylpurine essentially as 
described in Example 1, Scheme A, step c. 



Example 98 

2-rTrans-(4-aminocvclohexvnamino1-6-r4-ri>rallvn Diperidinv1aminQl-9-cvc]n 
Preparation of 4-Amino-l-fallvDpiperidine 
Method 1 

Scheme B , step a: 4-Carboxamide-l-rallvnpiperidine 

4-Carboxamide-l-(allyl)piperidine may be prepared from isonipecotamide and allyl chloride 
essentially as described above in Example 38, Scheme B, step a. 
Scheme B . step b: 4-Amino*l-l^allvDpiperidine 
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4-Ainino-l-(allyl)piperidine is prepared from 4-carboxainide-l-(allyl)pipcridine essentially as 
described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-fallvlM-piperidone 
5 l-(allyl)-4-piperidone is prepared from 4-piperidone and allyl chloride essentially as described 
above in Example 38, Scheme C, step a. 
Scheme C. step b: 1-fallvlM-piperidone oxime 

1- (allyl)-4-piperidone oxime is prepared from l-(allyl)-4-piperidone and hydroxylamine 
hydrochloride essentially as described above in Example 38, Scheme C, step b. 

10 Scheme C. step c: 4-Amino-l-(alIvnpiperidine 

4-Amino-l-(allyl)piperidine is prepared from l-(allyl)-4-piperidone oxime essentially as 
described above in Example 38, Scheme C. step c. 

Scheme A. step b: 2-Chloro-6-F4-n-(allvnpiperidinvlaiiiinol-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(allyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
1 5 cyclopentylpurine, 4-amino- 1 -(allyl)piperidine, and triethylamine essentially as described above 

in Example 1, Scheme A, step b. 

Scheme A. stepc: 2-rTrans-f4-aminocvclohexvl)aminol-6-r4-f l-rallynpiperidinviaminol-Q- 
cvclopentvlpurine 

2-[Trans-(4-aminocycIohexyl)aniino)-6-[4-(l-(allyl)piperidinylamino].9-cyclopentylp^^^^^ is 
20 prepared from 2-chloro-6-[4-( 1 -(allyl)piperidinyIamino]-9-cycIopentylpurine essentially as 
described in Example 1, Scheme A, step c. 

Example 99 

2-rTrans-f4-aminocvclohcxvnaminol-6-r4-fl-r2'f2- 
hvdroxvethvleneoxvtethvn)piperidinvlaminol-9-cvclopentvipurine 
25 Preparation of 4-Amino-Ur2-f2-hvdroxvethvleneoxvlethvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamid e-l-(2-r2-hvdroxvethvleneQxv>ethvnpip eridinft 
4-Carboxamidc-l-(2-(2-hydroxyethyleneoxy)ethyl)piperidine may be prepared from 
isonipecotamide and 2-(2-chloroethoxy)ethanol essentially as described above in Example 38, 
30 Scheme B, step a. 

Scheme B. step b: 4-Amino-l-f2'f2-hvdroxvethvleneoxv)cthvnpiperidine 
4.Amino-l-(2-(2-hydroxyethyleneoxy)ethyl)piperidine is prepared from 4-carboxamide-l-(2-{2- 
hydroxyethyleneoxy)ethyl)piperidine essentially as described above in Example 38, Scheme B, 
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step b. 
Method 2: 

Scheme C. step a: l-r2-f2-Hvdroxvethvleneoxv)ethvn-4-piperidone 
l-(2-(2-Hydroxyethyleneoxy)ethyI)-4-piperidone is prepared from 4-piperidone and 2-(2- 
5 chloroethoxy)ethanol essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(2-f2-Hvdroxvethvleneoxv^ethvn-4-piperidone oxime 

1- (2-(2-HydroxyethyIeneoxy)ethyl)-4-piperidone oxime is prepared from l-(2-(2- 
hydroxyethyieneoxy)ethyl)-4-piperidone and hydroxyiamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 

10 Scheme C. step c: 4-Amino-l-(2-f2-hvdroxvethvleneoxv)ethvl)piperidine 

4-Amino-l-(2-(2-hydroxyethyleneoxy)ethyl)piperidine is prepared from l-(2-(2- 
hydroxyethyleneoxy)ethyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A, stepb: 2-Chloro-6-f4-n-f2-f2-hvdroxvethvleneoxv)ethvn)piperidinvlamino1-9- 
15 cvclopentvlpurine 

2- Chloro-6-[4-( 1 -(2-(2-hydroxyethyleneoxy)ethyl))piperidinylamino]-9-cyclopentyipurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4"amino-l-(2-(2- 
hydroxyethyleneoxy)ethyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

20 Scheme A. step c: 2-rTrans-r4-aminocvclohexvnamino1-6-r4-f l-(2-f2- 
hvdroxvethvleneoxv)ethvl))piperidinvlamino1-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(2-(2- 

hydroxyethyleneoxy)ethyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro-6- 
[4-( 1 -(2-(2-hydroxyethyieneoxy)ethyl))piperidinylamino]-9-cyclopentylpurine essentially as 
25 described in Example 1, Scheme A, step c. 

Example 100 

2-rrrans-f4-aniin ocvclohexvnaniinol-6-r4-fl-(2-N.N-dimethvlaniinoethvn^piperidinvlan^ 

9-cvclopentvlpurine 
Preparation of 4-Amino-l-f2-N.N-dimethvlaminoethvnpiperidine 
30 Method 1 

Scheme B. step a: 4-Carboxamide-l-(2-N.N-dimethvlaminoethvnpiperidine 
4-Carboxamide-l-(2-N,N-dimethylaminoethyl)piperidine may be prepared from 
isonipecotamide and 2-N.N-dimethylaminoethyl chloride essentially as described above in 
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Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-f2-N.N-dimethvlaminoethvnpiperidine 
4-Amino-l-(2-N,N-dimethylaminoethyl)piperidine is prepared from 4-carboxamide-l-(2-N,N- 
dmiethylaminoethyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
5 Method 2: 

Scheme C. step a: l-f2-N.N-dimethvlaminoethvn-4-piperidone 

1- (2-N,N-dimethylaminoethyl)-4-piperidone is prepared from 4-piperidone and 2-N,N- 
dimethylaminoethyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-r2-N.N-dimethvlaminoethvn-4*piperidone oxime 

10 l-(2-N,N-dimethylaminoethyl)-4-piperidone oxime is prepared from l-(2-N,N- 

dimethylaminoethyI)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l-(2-N.N-dimethvlaminoethvnpiperidine 
4-Amino-l-(2-N,N-dimethylaniinoethyl)piperidine is prepared from l-(2-N,N- 
15 dimethylaminoethyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r 4-f l-f2-N.N-dimethviaminoethvn^piperidinvlaminQ^■9- 
cvclopentvlpurine 

2- Chloro-6-[4-( 1 -(2-N,N-dimethylaminoethyl))piperidinylamino]-9-cyclopentylpurine is 
20 prepared from 2,6-dichloro-9-cyclopcntylpurine, 4-amino- 1 -(2-N,N- 

dunethylaminoethyl)piperidine, and triethylamine essentially as described above in Example 1, 
Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvl)amino1-6-r4-n-r2-N.N- 
dimethvlaminoethvn)piperidinvlamino1-9-cvclopentvlpurine 
25 2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(2-N,N-dimethylaminoethyl))piperidinylamino]- 
9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2-N,N- 
dimethylaminoethyl))piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 101 

30 2-rrrans-(4-aniinocvclohexvnaniinol- 6-f4-ri-(3-N.N-dimethvlan[iinQPropvn^piperidinvlam 

9-cvclopentvlpurine 
Preparation of 4- Amino- 1 -f 3-N.N-dimcthvlaminopropvnpiperidine 
Method 1 



wo 99/43675 PCT/US99/03450 

112 

Scheme B. step a: 4-Garboxamide-!-(3-N,N-dimethvlaminoproDvl)piDcridine 
4-Carboxainide-l-{3-N,N-dimediylaminopropyl)piperidine may be prepared from 
isonipecotamide and 3-N,N-dimethylaminopropyl chloride essentially as described above in 
Example 38, Scheme B, step a. 
5 Scheme B. step b: 4-Amino-l-(3-N.N-dimethvlaminopropvl)piperidine 

4-Amino-l-(3-N,N-dimethylaminopropyl)piperidine is prepared from 4-carboxamide-l-(3-NJJ- 
dimethylaminopropyl)piperidine essentially as described above in Example 38, Scheme B, step 
b. 

Method 2: 

10 Scheme C. step a: l-f3-N.N-dimethvlaniinopropvn-4-piperidone 

l-(3-N,N-dimethylaminopropyl)-4-piperidone is prepared from 4-piperidone and 3-N,N- 
dimethylaminopropyi chloride essentially as described above in Example 38. Scheme C, step a. 
Scheme C. step b: l-n-N.N-dimethvlaminopropvlV4-Diperidone oxime 

1- (3-N,N-dimethylaminopropyl)-4-piperidone oxime is prepared from l-(3-N.N- 

1 5 dimethylaminopropyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C, step c: 4-Amino-l-f3-N>N-dimcthvlaminopropvnpiperidine 
4-Amino-l-(3-N,N-dimethylaminopropyi)piperidine is prepared from l-(3-N,N- 
dimethylaminopropyl)-4-piperidone oxime essentially as described above in Example 38, 
20 Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4-n-(3-N,N-dimethvlaminopropvn)piperidinvlaminol-9- 
cvclopentvlpurine 

2- Chloro-6-[4-(l-(3-N,N-dimethylaminopropyl))piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-N,N- 

25 dimethylaminopropyl)piperidine, and triethylamine essentially as described above in Example 
1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaminol'6-f4-n-(3-N.N- 
dimcthvlaminopropvn)piperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)aniino]-6-[4.(l-(3-N.NKlimethylaminopropyl))piperidinyla^ 
30 9-cyclopentylpurine is prepared from 2-chloro-6-[4-( 1 -(3-N,N- 

dimethylaminopropyl))piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 102 
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2-ITrans-(4-amincK:vclQhexvllamino1-6-f4-n-(4-N.N*dimethvlaminobutvn)piperi 

9-cvclopentvlpurine 
Preparation of 4-Amino-l-(4*N.N-dimethviaminobutvl)piperidine 
Method 1 

5 Scheme B. step a: 4-Carboxamide-i-(4-N.N"dimethvlaminobutvl)piperidine 
4-Carboxaniide-l-(4-N,N-dimethylaminobutyi)piperidine may be prepared from 
isonipecotamide and 3-N,N-dimethylaminobutyl chloride essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b: 4*AminO'l-(4'N,N"dimethvlaminobutvl)Diperidine 
10 4-Amino-l"(4-N,N-dimethylaminobutyl)piperidine is prepared from 4-carboxamide-l-(4-N,N- 
dimethylaminobutyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(4-N.N-dimethvlaminobutvl)-4-piperidone 
l-(4-N,N-dimethylaminobutyl)-4-piperidone is prepared from 4-piperidone and 3-N.N- 
15 dimethylaminobutyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(4-N,N-dimethvlaminobutvn-4-piperidone oxime 

1- (4-N.N-dimethylaminobutyi)-4-piperidone oxime is prepared from l-(4-N,N- 
dimethylaminobutyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

20 Scheme C. step c: 4-Amino-l-f4-N.N-dimethvlaminobutvl)piperidine 

4-Amino-l-(4-N,N-dimethylaminobutyl)piperidine is prepared from l-(4-N,N- 
dimethylaminobutyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4-(l-f4-N.N-dimethvlaminobutvn)piperidinvlamino1-9- 
25 cvclopentvlpurine 

2- Chloro-6-[4-{ 1 -(4-N,N-dimethylaniinobutyl))piperidinylaniino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-aniino-l-(4-NJ^- 

dimethylaniinobutyi)piperidine, and triethylamine essentially as described above in Example 1, 
Scheme A, step b. 

30 Scheme A. step c: 2-rTrans-f4-aminocvclohexvnaminoV6-r4-n-(4-N.N- 
dimethvlaminobutvn>piperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-anunocyclohexyl)aniino]-6-[4-(l-(4-N,N-dimethylaminobutyl))piperidinylan^ 
9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-N,N- 
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dimethylaniinobutyl))piperidinylarnino]-9-cyclopentylpurine essentially as described in 
Example 1. Scheme A, step c. 

Example 103 

2-ITrans-(4-aniinocvclohexvnamino1-6-r4-fl-r5-N.N-dimethvlaniinopentvn'jpiperidinvl^ 
5 9-cvclopentvlpurine 

Preparation of 4-Amino-l-f5-N.N-dimethvlaminopentvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-f5-N.N-dimethvlaminopentvl)piperidine 
4-Carboxamide-l-(5-N,N-dimethylaminopentyl)piperidine may be prepared from 
10 isonipecotamide and S-N^N-dimethylaminopentyl chloride essentially as described above in 
Example 38. Scheme B, step a. 

Scheme B. step b: 4-Amino-l-f5-N,N-dimethvlaminopentvnpipcridine 
4-Amino-l-(5-N,N-dimethylaminopentyl)piperidine is prepared from 4-carboxaniide-l-(5-NjNf- 
dimethylaminopentyl)piperidine essentially as described above in Example 38, Scheme B, step 
15 b. 

Method 2: 

Scheme C. step a: l-(5-N.N-dimethvlaminopentviM-piperidone 
l-(5-N,N-dimethylaminopentyl)-4-piperidone is prepared from 4-piperidone and 5-N,N- 
dimethylaminopentyl chloride essentially as described above in Example 38, Scheme C, step a. 
20 Scheme C. step b: l-(5-N.N-dimethvlaminopentvn-4-piperidone oxime 

l-(5-N,N-dimethylaminopentyl)-4-piperidone oxime is prepared from l-(5-N,N- 
dimethylaniinopentyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l-f5-N.N-dimethvlaminopentvl)piperidine 
25 4- Amino- 1 -(5-N,N-dimethylaminopentyl)piperidine is prepared from 1 -(5-N,N- 

dimethylaminopentyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4-(l-(5-N.N-dimethvlaminopentvn)piperidinvlamino1-9- 
cvclopentvlpurine 

30 2-Chloro-6-[4-( 1 -(5-N,N-dimethylaminopentyl))piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(5-N,N- 

dimethylaminopentyl)piperidine, and triethylamine essentially as described above in Example 1, 
Scheme A, step b. 
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Scheme A. step c: 2-rTrans-(4-aniinocvciohexvnaminol-6-f4-n-(5-N.N- 
dimethvlaminopentvl))pipcridinvlamino1-9-cvclopentvlpurine 
2-[Trans-(4-aininocyclohexyl)aimno]-6-[4-(l-(5"N,N-dimethylaminopentyl) 
9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(5-N,N- 
5 dimethylaminopentyl))piperidinylaiiiino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 104 

2-rTrans-(4-aminocvclohexvlkmino1-6-r4-n-f2-N.N-diethvlaminoethvn)piperidinvlamino1-9 

cvclopentvlpurine 
10 Pre paration of 4'Amino-l-f2-N.N-diethvlaminoethvl)piperidinc 
Method 1 

Scheme B. step a: 4-Carboxamide-l-f2-N.N-diethvlaminoethvl)piperidine 
4-Carboxamide-l-(2-N,N-diethylaminoethyl)piperidine may be prepared from isonipecotamide 
and 2-N,N-diethylaminoethyl chloride essentially as described above in Example 38, Scheme B. 
15 step a. 

Scheme B. step b: 4-Amino-l-r2-N.N-diethvlaminoethvnpiperidine 
4-Amino-l-(2-N,N-diethylaminoethyl)piperidine is prepared from 4-carboxamide-l-(2-N,N- 
diethylaminoethyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

20 Scheme C. step a: I-(2-N,N-diethvlaminocthvn-4-piperidone 

l-(2-N,N-diethylaminoethyl)-4-piperidone is prepared from 4-piperidone and 2-N,N- 
diethylaminoethyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-f2-N.N-diethvlaminoethvn-4-piperidone oxime 

1- {2-N,N-diethylaminoethyl)-4-piperidone oxime is prepared from l-(2-N,N- 

25 diethylaminoethyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l-f2-N.N-diethvlaminoethvl)piperidine 
4-Amino-l-(2-N,N-diethylaminoethyl)piperidine is prepared from l-{2-N,N- 
diethylaminoethyl)-4-piperidone oxime essentially as described above in Example 38, Scheme 
30 C, step c. 

Scheme A. step b: 2-Chloro-6-r4-(l-(2-N.N-diethvlaminoethvn^piperidinvlaminol-9- 
cvclopentvlpurine 

2- Chloro-6-[4-( 1 -(2-N,N-diethylaminoethyl))piperidinylaniino]-9-cyclopentylpurine is prepared 
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from 2,6-dichloro-9-cycIopentylpurine, 4-amino-l-(2-N,N-diethylaininoethyl)piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 
Scheme A. stepc: 2-rrrans-f4-aminocvclohexvnamino1-6-f4-f l-f2-N.N- 
diethvlaminoethvn')piperidinvlamino1-9-cvcloDentvlpurine 
5 2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(2-N,N-diethylaminoethyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2-N,N- 

diethylaniinoethyl))piperidinylaniino]-9-cyclopentyIpurine essentially as described in Example 
1, Scheme A. stepc. 

Example 105 

10 2-rrrans-(4-aminocvclohexvnamino1- 6-f4-ri-r3-N.N-dicthvlarninopropvn^piperidinvlaminoVQ- 

cvclopentvlpurine 
Preparation of 4-Amino-l-f3-N.N-diethvlaminopropvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(3-N.N-diethvlaminopropvnpiperidine 
1 5 4-Carboxamide- 1 -(3-N,N-diethylaminopropyl)piperidine may be prepared from 

isonipecotamide and 3-N,N-diethylaminopropyl chloride essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-r3-N.N-diethvlaminopropvnpiperidine 

4.Amino-l-(3-N,N-diethylaminopropyl)piperidine is prepared from 4-carboxamide-l-(3-N,N- 
20 diethylaminopropyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. ste p a: l-(3-N>N-diethvlaminopropvl)-4-piperidone 
l-(3-N,N-diethyIaminopropyl)-4-piperidone is prepared from 4-piperidone and 3-N,N- 
diethylaminopropyl chloride essentially as described above in Example 38, Scheme C, step a. 
25 Scheme C. step b: l-r3-N.N-diethvlaminopropvlV4-piperidoneoxime 

1 -(3-N,N-diethylaminopropyl)-4-piperidone oxime is prepared from 1 -(3-N,N- 
diethylaminopropyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino- Ur3-N.N-diethvlaniinopropvnpiperidine 
30 4- Amino- 1 -(3-N,N-diethylaminopropyl)piperidine is prepared from 1 -(3-N,N- 

diethylaniinopropyl)-4.piperidone oxime essentially as described above in Example 38. Scheme 
C, step c. 

Scheme A, step b: 2-Chloro-6- r4-(l-(3-N.N-diethvlaminopropvn)piperidinvlaminol-Q- 
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cvclopcntvlpurine 

2-Chloro-6-[4-( 1 -(3-N,N-diethylaniinopropyl))piperidinylamino]-9-cyciopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-N,N- 
diethylaminopropyl)piperidine, and triethylamine essentially as described above in Example 1, 
5 Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaminol-6-r4-n-f3-N.N- 
diethvlaniinopropvn)piperidinvlamino1-9-cvclopentvlpurine 

2-[TransK4-aminocyclohexyl)aniino]-6-[4-{l-(3-N,N-diethylaniinopropyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-( 1 -(3-N,N- 

10 diethylaminopropyl))piperidinylamino]-9-cyclopentylpurine essentially as described in Example 
1, Scheme A, step c. 

Example 106 

2-ITrans-f4-aniinocvclohexvlbniino1-6-r4-(l--(4-N.N-diethvlaminobutvn^piperidinvh 

cvclopentvlpurine 
15 Preparation of 4-Aniino-l-f4-N.N-diethvlaminobutvl)piperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-f4-N.N-diethvlaminobutvnpiperidine 
4-Carboxamide-l-(4-N,N-diethylaminobutyl)piperidine may be prepared from isonipecotamide 
and 4-N.N-diethylaminobutyl chloride essentially as described above in Example 38, Scheme B. 
20 step a. 

Scheme B. step b: 4-Amino-l-f4-N.N-diethvlaminobutvnpiperidine 
4-Amino-I-(4-N,N-diethylaminobutyl)piperidine is prepared from 4-carboxamide-l-{4-N.N- 
diethylamlnobutyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

25 Scheme C. step a: l-f4-N,N-diethvlaminobutvlM-piperidone 

l-(4-N,N-diethylaminobutyl)-4-piperidone is prepared from 4-piperidone and 4-N,N- 
diethylaminobutyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C, step b: l-f4*N.N-diethvlaminobutvn-4-piperidone oxime 
l-(4-N,N-diethylaminobutyl)-4-piperidone oxime is prepared from l-(4-N,N- 

30 diethyIaminobutyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C. step c: 4'Amino-l-(4-N.N-diethvlaminQbutvnpiperidine 
4-Amino-l-(4-N,N-diethylaniinobutyl)piperidine is prepared from l-(4-N,N- 
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diethylaininobutyl)-4-piperidone oxime essentially as described above in Example 38, Scheme 
C» step c. 

Scheme A. step b: 2-Chloro-6-r4-n-(4-N.N-diethvlaminobutvl))piperidinvlamino1-9- 
cyclopentylpurine 

5 2-Chloro-6-[4-( 1 -(4-N,N-diethylaminobutyl))piperidinylamino]-9-cyclopentyIpurine is prepared 
from 2,6-dichloro-9-cyclopentylpurine. 4-amino-l-(4-N,N-diethylaminobutyl)piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaminol-6-r4-n-f4-N.N- 
diethvlaniinobutvnfaiperidinvlaminol-9-cvclopentvlpurine 
10 2-[TransK4-aniinocycIohexyl)aniino]-6-[4-(l-(4-N,N-diethylaniinobutyl))piperidinyiam^ 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-N,N- 

diethylaminobutyl))piperidinylamino]-9-cyclopentylpurine essentially as described in Example 
1, Scheme A, step c. 

Example 107 

15 2-rTrans-r4- aniinocvclohexvnamino1-6-r4-fl-r5-N,N-diethvlanunopentvnpiperidinvlamino1-9- 

cvclopentvipurine 
Preparation of 4-Amino-l-(5-N.N-diethvlaminopentvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(5-N.N-diethvlaminopentvnpiperidine 
20 4-Carboxaniide- 1 -(5-N,N-diethylaminopentyl)piperidine may be prepared from 

isonipecotamide and 5-N,N-diethylaminopentyl chloride essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-('5-N.N-diethvlaminQpentvnpiperidine 

4-Amino-l-(5-N,N-diethylaminopentyl)piperidine is prepared from 4-carboxamide-l-(5-N,N- 
25 diethyiaminopentyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-f5-N.N-diethvlaminopentvlM'Piperidone 
l-(5-N,N-diethylaminopentyl)-4-piperidone is prepared from 4-piperidone and 5-N,N- 
diethylaminopentyl chloride essentially as described above in Example 38, Scheme C, step a. 
30 Scheme C. step b: l-(5-N.N-diethvlaniinopentvlM-pipcridone oxime 

l-(5-N,N-diethylaniinopentyl)-4-piperidone oxime is prepared from l-(5-N,N- 
diethylaminopentyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 
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Scheme C. step c: 4'Amino-l-f5-N.N-diethvlaminopentvnpiperidine 
4-Amino-l-(5-N,N-diethylanunopentyI)piperidine is prepared from l-(5-N,N- 
diethylaminopentyl)-4-piperidone oxime essentially as described above in Example 38, Scheme 
C, step c. 

5 Scheme A. step b: 2-Chloro-6-r4-(l-f5-N.N-diethvlaminopentvl>piperidinvlamino1-9- 
cvclopentvlpurine 

2-Chloro-6-[4-( 1 -(5-N.N-diethylaminopentyI)piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9^yclopentylpurine, 4-amino-l-(5-N,N- 

diethylaminopentyOpiperidine, and triethylamine essentially as described above in Example 1. 
10 Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnamino1-6-r4-n-f5-N.N- 
diethvlaminopentvnpiperidinvlaminol-9-cvclopentvlpurine 

2-ITrans-(4-aniinocyclohexyl)aniino]-6-[4-(l-(5-N,N-diethylaminopentyl)piperidinylam^ 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(5-N,N- 
1 5 diethylaminopentyOpiperidinylamino] -9-cyclopentylpurine essentially as described in Example 
1, Scheme A, step c. 

Example 108 

2-rTrans-(4-aminocvclohexvnaminol-6-r4-ri-f2-N.N-dipropvlaminoethvn)piperidinvlamino1-9- 

cvclopentvl purine 
20 Preparation of 4-Amino-l-(2-N.N-dipropvlaminoethvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l>f2-N.N-dipropvlaminoethvnpiperidine 
4-Carboxamide-l-(2-N,N-dipropylaminoethyl)piperidine may be prepared from 
isonipecotamide and 2-N,N-dipropylaminoethyl chloride essentially as described above in 
25 Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-f2-N.N-dipropvlaminoethvnpiperidine 
4-Amino-l-(2-N,N-dipropylaminoethyl)piperidine is prepared from 4-carboxamide-l-(2-N,N- 
dipropylaminoethyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

30 Scheme C. step a: l-r2-N.N-dipropvlaminoethvn-4-piperidQne 

l-(2-N,N-dipropylaniinoethyl)-4-piperidone is prepared from 4-piperidone and 2-N,N- 
dipropylaminoethyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C, step b: l-(2-N.N-dipropvlaminoethvlM-piperidone oxime 
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1- (2-N,N-dipropylaminoethyl)-4-piperidone oxime is prepared from l-(2-N,N- 
dipropylaininoethyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l-f2-N,N-dipropvlaminoethvnpiperidine 
5 4-Ajnino-l-(2-N,N-dipropylaminoethyl)piperidine is prepared from l-(2-N,N- 

dipropylaminoethyl)-4-piperidone oxime essentially as described above in Example 38, Scheme 
C, step c. 

Scheme A. step b: 2-Chloro-6-f4-f l-f2-N,N-dipropvlaminoethv^)DiDeridinvlaminol-9- 
cvclopentvlp^ri^e 

10 2-Chloro-6-[4-(l-(2-N,N-dipropylaminoethyl))piperidinylamino]-9-cyclopentyipurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-i-(2-N,N- 

dipropylaminoethyOpiperidine, and triethylamine essentially as described above in Example 1, 
Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4"aminocvclohexvnaminol-6-f4-f l-f2-N.N- 
15 dipropvlaminoethvl))piperidinvlaminoV9-cvclopentvlpurine 

2- |Trans-(4-aniinocyclohexyi)aniino]-644-(l-(2-N,N-dipropylanunoethyl))piperidi^^^ 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2-N,N- 

dipropyiaminoethyl))piperidinylamino]-9-cyclopentylpurine essentially as described in Example 
1, Scheme A, step c. 
20 Example 109 

2-rTrans-(4-aniinocvclohexvnamino1-6-f4-n-G-N,N-dipropvlaminopropvn)piperidinvlamino1- 

9-cvclopentvlpurine 
Preparation of 4-Amino-l-(3-N,N-dipropvlaminopropvl)piperidine 
Method 1 

25 Scheme B. step a: 4"Carboxamide-l-r3-N,N-dipropvlaminopropvnpiperidine 
4-Carboxamide-l-(3-N,N-dipropylaminopropyl)piperidine may be prepared from 
isonipecotamide and 3-N.N-dipropylaminopropyl chloride essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-t-(3-N.N-dipropvlaminopropvl)piperidine 
30 4- Amino- 1 -(3-N,N-dipropylaminopropyl)piperidine is prepared from 4-carboxamide- 1 -(3-N,N- 
dipropylaminopropyOpiperidine essentially as described above in Example 38, Scheme B, step 
b. 

Method 2: 
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Scheme C. step a: l-O-N.N-diproDvlaininopropvlM-Diperidone 
l-(3-N,N-dipropylaminopropyl)-4-piperidone is prepared from 4-piperidone and 3-N,N- 
dipropylaminopropyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(3-N.N-diDropvlaminopropvn-4-piperidone oxime 

1- (3-N,N-dipropylaminopropyl)-4-piperidone oxime is prepared from l-(3-N,N- 
dipropyiaminopropyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l-f3-N.N-dipropvlaminopropvnpiperidine 
4-Amino-l-(3-N,N-dipropylaminopropyi)piperidine is prepared from l-(3-N,N- 
dipropylaminopropyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-f4-r i-f3-N.N-dipropvlaminopropvn^Diperidinvlaminol-9- 
cvclopentvlpurine 

2- Chloro-6-[4-(l-(3-N.N-dipropylaniinopropyl))piperidinylaniino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-N,N- 

dipropylaminopropyOpiperidine, and triethylamine essentially as described above in Example 1, 
Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvnaminoV6-r4-n-f3-N.N- 
diprop vlaminoprop vl ))piperidin vlaminol -9-c vclopen tvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(lK3-N,N-dipropylaminopropyl))piperidinyla^ 
9-cyclopentyIpurine is prepared from 2-chloro-6-[4-{l-(3-N,N- 

dipropylaminopropyl))piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1. Scheme A, step c. 

Example 110 

2-rTrans-r4-aminocvclohexvnaminol- 6-r4-fl-(4-N.N-dipropvlaminobutvnipiperidinvlam^^ 

9-cvclopentvlpurine 
Preparatio n of 4- Amino- 1 -(4-N.N-dipropvlaminobutvnpiperidine 
Method 1 

Scheme B, step a: 4-Ca rboxamide-l-f4-N.N-dipropvlaminQbutvnpiperidine 
4-Carboxaniide-l-(4-N,N-dipropylaminobutyl)piperidine may be prepared from 
isonipecotamide and 4-N,N-dipropylaminobutyl chloride essentially as described above in 
Example 38. Scheme B, step a. 

Scheme B. step b: 4-A mino-l-r4-N,N-dipropvlaminobutvnpiperidine 
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4-Amino-l-(4-N,N-dipropylaminobutyl)piperidine is prepared from 4-carboxamide-l-(4-N,N- 
dipropylaminobutyl)piperidine essentially as described above in Example 38» Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(4-N.N-dipropvlaminobutvlM-piperidone 
5 1 -(4-N,N-dipropylaminobutyl)-4-piperidone is prepared from 4-piperidone and 4-N,N- 

dipropylaminobutyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-f4'N.N-dipropvlaminobutvn-4-piperidone oxime 

1- (4-N,N-dipropylaminobutyl)-4-piperidone oxime is prepared from l-(4-N^- 
dipropylaminobutylH-piperidone and hydroxylamine hydrochloride essentially as described 

10 above in Example 38, Scheme C, step b. 

Scheme C. step c: 4"Amino-l-(4-N.N-dipropvlaniinobutvl)piperidine 
4-Amino-l-(4-N,N-dipropylaminobutyl)piperidine is prepared from l-(4-N,N- 
dipropylaminobutyl)-4-piperidone oxime essentially as described above in Example 38, Scheme 
C, step c. 

15 Scheme A. step b: 2-ChIoro-6-r4-ri-r 4-N.N-dipropvlaminobutvn)piperidinvlamino1-9- 
cvclopentvlpurine 

2- Chloro-6-[4-( 1 -(4-N,N-dipropylaminobutyl))piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine. 4-amino-l-(4-N,N- 

dipropylaminobutyOpiperidine, and triethylamine essentially as described above in Example 1, 
20 Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvllaniino1-6-f4-n-(4-N.N- 
dipropvlaminobutvn)piperidinvlamino1-9-cvclQpentvlpurine 

2-[TransK4-aniinocyclohexyl)anuno]-6-[4-(l-(4-N,N-dipropylaminobutyl))piperidinylainino]-- 
9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-NJvI- 

25 dipropylaminobutyl))piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 1 1 1 

24Trans-(4-aminocvclohexvl)amino1-6-f4-ri-(5 -N.N-dipropv1aminopentv]^)piDeridinvlaminQV 

9-cvclopentvlpurine 
30 Preparation of 4-AnnJno- l-f5-N.N-dipropvlaminnopentvnpiperidine 
Method 1 

Scheme B, step a: 4-Carboxami de-l-f5-N.N-dipropvlaminopentvnpip erifiin^ 
4-Carboxamide-l-(5-N,N-dipropylaminopentyl)piperidine may be prepared from 
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isonipecotamide and 5-N,N-dipropylaininopentyl chloride essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-f5-N.N-dipropvlaminnopentvnpiperidine 
4-Ammo-l-(5-N,N-dipropylaminnopentyl)piperidine is prepared from 4-carboxamide-l-(5- 
N,N-dipropylaminopentyl)piperidine essentially as described above in Example 38, Scheme B, 
step b. 
Method 2: 

Scheme C. step a: 1 -f 5-N.N-dipropvlaminopentvn-4-Diperidone 
1 -(5-N,N-dipropylaminopentyl)-4-piperidone is prepared from 4-piperidone and 5-N,N- 
dipropylaminopentyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-('5-N.N-dipropvlaminopentvn-4-pipcridone oxime 

1- (5-N,N-dipropylanunopentyl)-4-piperidone oxime is prepared from l-(5-N,N- 
dipropylaminopentyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l-f5-N.N-dipropvlaminnopentvnpiperidine 
4-Amino-l-(5-N,N-dipropylaminnopentyl)piperidine is prepared from l-(5-N,N- 
dipropylaminopentyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. step b: 2-C hloro-6-r4-n-f5-N.N-dipropvlaminopentvn^piperidinvlamino1-Q- 
cvclopentvlpurine 

2- ChIoro-6-[4-( 1 -(5-N,N-dipropylaminopentyl))piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(5-N,N- 

dipropylaminnopentyOpiperidine, and triethylamine essentially as described above in Example 
1, Scheme A, step b. 

Scheme A. s tep c: 2-rTrans-f4-aminQcvclohexvnamino1-6-r4-n-(5-N N- 
dipropvlam inoDentvn)piperidinvlamino1-9-cvclopentvlpurine 

2-rrrans-(4-aminocyclohexyl)amino]-6-[4.(l-(5-N,N-dipropylanunopentyl))piperidinylam 
9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(5-N,N- 

dipropylaniinopentyl))piperidinylaniino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 112 

2-fTrans-(4-aniinocvclohexvnaniino1 -644-ri-r2-N.N-dibutvlaminoethvn^piperidinvlaminQ% 

cvclopentvlpurine 
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Preparation of 4-Amino-l-(2-N.N-dibutviaminoethvl)Diperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-f2-N.N-dibutvlaminoethvnpiperidine 
4-Carboxamide-l-(2-N,N-dibutylaininoethyl)pipcridine may be prepared from isonipecotamide 
5 and 2-N.N-dibutylaniinoethyl chloride essentially as described above in Example 38, Scheme B, 
step a. 

Scheme B. step b: 4-Amino-l-(2-N.N-dibutvlaminoethvnpiperidine 
4-Amino-l-(2-N,N-dibutylaminoethyl)piperidine is prepared from 4-carboxamide-l-(2-N,N- 
dibutylaminoethyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
10 Method 2: 

Scheme C. step a: l-(2-N,N-dibutvlaminoethvn-4-piperidone 

1- (2-N.N-dibutylaminoethyl)-4-piperidone is prepared from 4-piperidone and 2-N,N- 
dibutylaminoethyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C. ste p b: l-f2-N.N-dibutvlaminoethvlM-piperidone oxime 

15 l-(2-N,N-dibutylaminoethyl)-4-piperidone oxime is prepared from l-(2-N,N- 

dibutylaminoethyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38. Scheme C, step b. 

Scheme C. step c : 4-Amino-l-f2-N.N-dihutvlaminQethvnpiperidine 
4-Amino-lK2-N,N-dibutylaminoethyl)piperidine is prepared from l-(2-N,N- 
20 dibutylaniinoethyl)-4-piperidone oxime essentially as described above in Example 38, Scheme 
C, step c. 

Scheme A. stepb: 2-Chloro-6 -r4-f l-(2-N.N-dibutvlaminoethvl^)piperidinvlamino1-9- 
cvclopentvlpurine 

2- Chloro-6-[4-( l-(2-N,N-dibutylaminoethyl))piperidinylamino]-9-cyclopentylpurine is prepared 
25 from 2,6-dichloro-9-cyclopentylpurine, 4-amino- l-(2-N,N-dibutylaminoethyl)piperidine, and 

triethylamine essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans-(4 -aminocvclohexvnaminnl-6-r4-n-r2-N.N- 
dibutvlaminoethv n)piperidinvlaminol-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)aniino]-6-[4-(l-(2-N.N-dibutylaminoethyl))piperidinyl^ 
30 cyclopentylpurine is prepared from 2-chloro-6-[4-( 1 -(2-N,N- 

dibutylaminoethyl))piperidinylamino]-9-cyclopentylpurine essentially as described in Example 
1, Scheme A, step c. 
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Example 113 

2-fTrans-(4-aminocvclohexvl^amino1-6-r4-(l-G-N.N-dibutvlarmnopropvn'>pi^^ 

9-cvclopcntvlpurine 
Preparation of 4-Amino-l-f3-N.N-dibutvlaminopropvnpipcridine 
5 Method 1 

Scheme B. step a: 4-Carboxamide-l-(3-N,N'dibutvlaminopropvl)piperidine 
4-Carboxamide-l-(3-N,N-dibutyiaminopropyl)piperidine may be prepared from 
isonipecotamide and 3-N,N-dibutyiaminopropyl chloride essentially as described above in 
Example 38, Scheme B, step a. 
10 Scheme B. step b: 4-Amino--l-(3-N.N-dibutvlaminopropvnpiperidine 

4-Amino-l-(3-N,N-dibutylaminopropyl)piperidine is prepared from 4-carboxamide-i-(3-N,N- 
dibutylaminopropyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C, step a: l-r3-N,N-dibutvlaminopropvn-4-piperidone 
15 l-(3-N,N-dibutylaminopropyl)-4-piperidone is prepared from 4-piperidone and 3-N,N- 

dibutylaminopropyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C, step b: l-(3-N,N-dibutvlaminopropvl)-4-piperidone oxime 

1- (3-N,N-dibutylaminopropyl)-4-piperidone oxime is prepared from l-(3-N,N- 
dibutylaminopropyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 

20 above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l-f3-N.N-dibutvlaminopropvnpiperidine 
4-Amino-l-(3-N,N-dibutylaminopropyl)piperidine is prepared from l-(3-N,N- 
dibutylaminopropyl)-4-piperidone oxime essentially as described above in Example 38, Scheme 
C, step c. 

25 Scheme A. step b: 2-Chloro-6-r4-(l-f3-N.N-dibutvlaminopropvn)piperidinvlamino1-9- 
cvclopentvlpurine 

2- Chloro-6-[4-( 1 -(3-N,N-dibutylaminopropyl))piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-N,N- 

dibutylaminopropyl)piperidine, and triethylamine essentially as described above in Example 1, 
30 Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvnamino1-6-r4-f l-f3-N.N- 
dibutvlaminopropvn)piperidinvlamino1-9'Cvclopentvlpurine 

2-[Trans-(4-aniinocyclohexyl)aniino]-6-[4-(l-(3-N,N-dibutylaminopropyl))piperidinylamino]- 
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9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-N,N- 
dibutylairiinopropyl))pipericiinyiainino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 114 

2-rTrans-f4-aminocvclohexvDaniino1-644-fl-f4-N.N-dibutvlaminobutvnDiDeridinvlaniin 



Preparation of 4-Aniino-l-(4-N.N--dibutvlaminobutvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(4-N.N-dibutvlaminobutvnpiperidine 
4-Carboxamide-l-(4-N,N-dibutylaminobutyl)piperidine may be prepared from isonipecotamide 
and 4-N,N-dibutylaniinobutyl chloride essentially as described above in Example 38, Scheme 
B» step a. 

Scheme B. step b: 4-Amino-l-(4'N.N-dibutvlaminobutvnDiperidine 
4-Amino-l-(4-N,N-dibutylaminobutyl)piperidine is prepared from 4-carboxamide-I-(4-N,N- 
dibutylaminobutyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C, step a: 1 -r4-N.N-dibutvlaminobutvn-4-piperidone 
I-(4-N,N-dibutylaminobutyl)-4-piperidone is prepared from 4-piperidone and 4-N,N- 
dibutylaminobutyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C, step b: l-f4-N,N-dibutvlaminobutvn-4-piperidone oximc 

1- (4-N,N-dibutylaminobutyl)-4-piperidone oxime is prepared from l-(4-N,N- 
dibutylaminobutyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l-f4-N.N-dibutvlaminobutvnpiperidine 
4-Aniino-l-(4-N,N-dibutylaminobutyl)piperidine is prepared from l-(4-N,N- 
dibutylaminobutyl)-4-piperidone oxime essentially as described above in Example 38, Scheme 
C, step c. 

Scheme A. step b: 2-Chloro-644-ri-r4-N.N-dibutvlaminobutvnpiperidinvlaminol-9- 
cvclopentvlpurine 

2- Chloro-6-[4-( 1 -(4-N,N-dibutylaminobutyl)piperidinylamino]-9-cyclopentylpurine is prepared 
from 2,6-dichIoro-9-cyclopentylpurine, 4-amino-l-(4-N,N-dibutylaminobutyl)piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTra ns-(4-aminocvclohexyl)amino1-6-r4-ri-f4-N.N- 
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dibutvlaminobutvl)piperidinvlamino1-9-cvclopentvlpurine 
2-[Trans-(4-aininocyclohexyl)amino]-6-[4-(l-(4-N,N-dibutylaminobutyl)piperi 
cyclopentylpurine is prepared from 2-chloro-6-[4-( l-(4-N,N- 

dibutylanunobutyl)piperidinylainino]-9-cyclopentylpurine essentially as described in Example 
5 I, Scheme A, step c. 

Example 115 

2-rTrans-f4-anunocvclohexvnanunol-6-r4-fl-f5-N>N-dibutvlaniinopentvi))piperidinvlaminol-^ 

cvclopentvlpurine 
Preparation of 4-Amino-l-(5-N.N-dibutvlaminopentvnpiperidine 
10 Method 1 

Scheme B. step a: 4-Carboxamide-l-f5-N.N-dibutvlaminopentvnpiperidine 
4-Carboxamide-l-(5-N,N-dibutylaniinopentyl)piperidine may be prepared from 
isonipecotamide and 5-N,N-dibutylaminopentyl chloride essentially as described above in 
Example 38, Scheme B. step a, 
15 Scheme B. step b: 4-Amino-l-(5-N.N-dibutvlaminopentvnpiperidine 

4-Aniino-l-(5-N,N-dibutylaminopentyl)piperidine is prepared from 4-carboxaniide-l-(5-N,N- 
dibutylaminopentyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-f5-N,N-dibutvlaminopcntvl)-4-piperidone 
20 l-(5-N,N-dibutyiaminopentyI)-4-piperidone is prepared from 4-piperidone and 5-N,N- 

dibutylaminopentyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C, step b: l-(5-N.N-dibutviaminopentvlV4-piperidone oxime 

1- (5-N,N-dibutylaminopentyl)-4-piperidone oxime is prepared from l-(5-N,N- 
dibutylaminopentyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 

25 above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l-(5-N.N-dibutvlaminopentvl)piperidine 
4-Amino-l-(5-N,N-dibutylaminopentyl)piperidine is prepared from l-(5-N,N- 
dibutylaminopentyl)-4-piperidone oxime essentially as described above in Example 38, Scheme 
C, step c. 

30 Scheme A. step b: 2-Chloro-6-f4-(l-(5-N.N-dibutvlaminopentvn)piperidinvlamino1-9- 
cyclopentylpuiine 

2- Chloro-6-[4-( 1 -(5-N,N-dibutylaminopentyl))piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(5-N,N- 
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dibutylaminopentyOpiperidine, and triethylamine essentially as described above in Example 1, 
Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvl)amino1-6-r4-n-(5-N.N- 
dibutvlaminopentvn)piperidinvlamino1-9-cvcloDentvlDurine 

2-|Trans<4-aminocyclohexyl)anuno]-6-[4-(l-(5-N,N-dibutylaniinopentyI))piperidinylam 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(5-N,N- 

dibutylaminopentyl))piperidinylamino]-9-cyclopentylpurine essentially as described in Example 
1, Scheme A, step c. 

Example 116 

2-rTrans-f4-anunocvclohexvnaminol-6-r4-fl-(2-N.N-dibenzvlaniinoethvn^piperidinvlaminol- 

9-cvclopentvlpurine 
Preparation of 4-Amino-l-f2-N.N-dibenzvlaminoethvnpiperidine 
Method 1 

Schemes, step a: 4-Carboxamide-l-(2-N.N-dibenzvlaniinoethvl)piperidine 
4-Carboxamide-l-(2-N,N-diben2ylaminoethyl)piperidine may be prepared from 
isonipecotamide and 2-N,N-dibenzylaminoethyl chloride essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-Uf2-N.N-dibenzvlaminoethvDpiperidine 
4-Amino-l-(2-N,N-dibenzylaminoethyl)piperidine is prepared from 4-carboxamide-l-(2-N,N- 
dibenzylaminoethyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(2-N.N-dibenzvlaminoethvn-4-piperidone 
l-(2-N,N-diben2ylaminoethyl)-4-piperidone is prepared from 4-piperidone and 2-N,N- 
dibenzylaminoethyl chloride essentially as described above in Example 38, Scheme C. step a. 
Scheme C. step b: l-f2-N.N-dibenzviaminoethvn-4-pipcridone oxime 
l-(2-N,N-dibenzylaminoethyl)-4-piperidone oxime is prepared from l-(2-N,N- 
dibenzylaminoethyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38. Scheme C, step b. 

Scheme C. step c: 4-Amino-l-r2-N.N-dibenzvlaminoethvnpiperidine 
4-Amino-l-(2-N,N-dibenzylaminoethyl)piperidine is prepared from l-(2-N,N- 
dibenzylaminoethyl)-4-piperidone oxime essentially as described above in Example 38, Scheme 
C, step c. 

Scheme A. step b: 2-Chloro-6-r4-f l-(2- N.N-dihen7yiaminoethvinpiperidinvlaTninnl-Q- 
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cvclopentvlpurine 

2-Chloro-6-(4-( 1 -(2-N,N-dibenzy laminoethyl))piperidinylainino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-aiiiino-l-(2-N,N- 

dibenzylaminocthyl)pipcridine, and triethylamine essentially as described above in Example 1, 
5 Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminQcvclohexvl)amino1-6*r4-n-f2-N.N- 
dibenzvlaminocthvn)pipcridinvlamino1'9-cvciopentvlpurine 

2-[Trans-(4-axninocyclohexyl)amino]-6-[4-(l-(2-N,N-diben2ylaniinoethyl))piperidinyiam 
9-cyclopentylpurine is prepared from 2-chioro-6-[4-{ l-(2-N,N- 
10 diben2yiaminoethyl))piperidinylamino]-9-cyciopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 117 

2-rTrans-r4-amino cvclohexvnaniinol-6-r4-(l-(3-N.N-dibenzvlaniinoDroDvn^piperi 

9-cvcloDentvlpurine 
15 Preparation of 4-Amino-l-r3-N.N-dibenzvlaminopropvnDiDcridine 
Method 1 

Scheme B, step a: 4-Carboxamide-l-G-N.N-dibenzvlaminopropvnpiDeridine 
4-Carboxamide-l-(3-N,N-dibenzylaminopropyl)piperidine may be prepared from 
isonipecotamide and 3-N,N-dibenzylaminopropyl chloride essentially as described above in 
20 Example 38, Scheme B, step a. 

Scheme B, step b: 4-Amino-l-(3-N.N-diben2vlaminopropvnDiperidine 
4-Amino-l-(3-N,N-diben2ylaminopropyl)piperidine is prepared from 4-carboxamide-N(3-N,N- 
dibenzylaminopropyOpiperidine essentially as described above in Example 38, Scheme B, step 
b. 

25 Method 2: 

Scheme C, step a: l-f3-N.N-dibenzvlaminopropvn-4-piperidone 
l-(3-N.N-dibenzylaminopropyl)-4-piperidone is prepared from 4-piperidone and 3-N,N- 
dibenzylaminopropyl chloride essentially as described above in Example 38, Scheme C. step a. 
Scheme C, step b: l-f3-N.N-d ibenzvlaminopropvn^-piperidone oxime 
30 1 -(3-N,N-diben2ylaminopropyl)-4-piperidone oxime is prepared from 1 -(3-N,N- 

dibcnzylaminopropyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-1-r:^-N.N-dibenzvl aminopropvnpip eridine 
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4-Amino-l-(3-N,N-diben2ylaniinopropyl)piperidine is prepared from l-(3-N,N- 
dibenzylaminopropyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-f4-n-r3-N.N'dibenzvlaminopropvn)piperidinvlamino1-9- 
5 cvclopentvlpurine 

2-Chloro-6-[4-( 1 -(3-N,N-dibenzylaminopropyl))piperidinylamino]-9-cyciopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-N,N- 

dibenzylaminopropyOpiperidine, and triethylamine essentially as described above in Example 1, 
Scheme A, step b. 

10 Scheme A. step c: 2-fTrans-(4-aminocvciohexvnamino1-6-r4-f l-r3-N.N- 
dibenzvlaminopropvn)piperidinvlamino1'9-cvclopentvlpurine 

2-[TranS"(4-aniinocyclohexyl)aniino]-6-[4-(l-(3-N,N-dibenzylaniinopropyl))piperidinylamino]- 
9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-N,N- 

dibenzylaminopropyI))piperidinylamino]-9-cyclopentylpurine essentially as described in 
15 Example I, Scheme A, step c. 

Example 1 1 8 

2-ITrans-(4-aniinocvciohexvl)aminol-6-f4-ri-f4-N.N-dibenzvlaminobutvn)piperidinvlam 

9-cvclopentvipurine 
Preparation of 4-Amino-l-f4-N,N-dibenzvlaminobutvnpiperidine 
20 Method 1 

Scheme B, step a: 4-Carboxamide-l-f4-N.N-dibenzvlaminobutvnpiperidine 
4-Carboxamide-l-(4-N,N-dibenzyIaminobutyl)piperidine may be prepared from 
isonipecotamide and 4-N,N-dibenzylaniinobutyl chloride essentially as described above in 
Example 38, Scheme B, step a. 
25 Scheme B. step b: 4"Amino-l-(4-N,N-dibenzvlaminobutvl)piperidine 

4-Amino-l-(4-N,N-dibenzylaminobutyl)piperidine is prepared from 4-carboxamide-l-(4-N,N- 
dibenzylaminobutyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-f4-N.N-dibenzvlaminobutvl)-4-piperidone 
30 1 -(4-N,N-dibenzylaminobutyl)-4-piperidone is prepared from 4-piperidone and 4-N.N- 

dibenzylaminobutyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-r4-N.N-dibenzvlaminobutvn-4-piperidone oxime 
l-(4-N,N-dibenzylaminobutyl)-4-piperidone oxime is prepared from l-(4-N,N- 
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dibenzylaininobutyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l-f4-N.N-dibenzvlaminobutvl)piperidine 
4-Amino-l-(4-N,N-dibenzylaminobutyl)piperidine is prepared from l-(4-NJ^- 
5 dibenzylaminobutyl)-4-piperidone oxime essentially as described above in Example 38, Scheme 
C, step c. 

Scheme A. step b: 2-Chloro-6-f4-f l^f4-N.N^dibenzvla^linobutvl))piperidi^vlamino]'9- 
cvclopentvipurine 

2-Chloro-6- [4-( 1 -(4-N,N-dibcnzylaminobutyl))piperidinylamino J-9-cyclopentylpurine is 
1 0 prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(4-N J^- 

dibenzylaminobutyOpiperidine, and triethylamine essentially as described above in Example 1, 
Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvDamino1-6-r4-n-f4-N.N- 
dibenzvlaminobutvn)piperidinvlamino1-9-cvclopentvlpurine 
1 5 2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(4-N,N-dibenzylaminobutyl))piperidinylamino]- 
9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-N,N- 
dibenzylaminobutyl))piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 119 

20 2-rTrans-(4-aminocvclohexvnaminol-6-r4-f 1 -( 5-N.N-dibenzvlaminopentvn^Diperidinvlamino]- 

9-cvcloDentvlDurine 
Preparation of 4-AminO'l-(5-N.N-dibenzvlaminopentvnpipcridine 
Method 1 

Schemes, step a: 4-Carboxamide-l-f5-N.N-dibenzvlaminQpentvllpiperidinc 
25 4-Carboxamide- 1 -(5-N,N-dibenzylaniinopentyl)piperidine may be prepared from 

isonipecotamide and 5-N,N-dibenzylaminopentyl chloride essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-(5-N.N-dibenzvlaminopentvnpiperidine 

4-Amino-l-(5-N,N-dibenzylaminopentyl)piperidine is prepared from 4-carboxamide-l-(5-NJ^- 
30 dibenzylaminopentyOpiperidine essentially as described above in Example 38, Scheme B. step 
b. 

Method 2: 

Scheme C, step a: l-f5-N.N-dibenzvlaminopentvn-4'Piperidone 
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l-(5-N.N-dibenzylaminopentyl)-4-piperidone is prepared from 4-piperidone and 5-N,N- 
dibenzylaminopentyl chloride essentially as described above in Example 38, Scheme step a. 
Scheme C. step b: l-fS-N.N-dibenzvlaminopentvl)-4-piperidonc oxime 

1- (5-N,N-dibenzylaminopentyl)-4-piperidone oxime is prepared from l-(5-N,N- 
dibenzylaminopentyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C> step c: 4-Amino-l-f5-N.N-dibenzvlaminopentvnpiperidine 
4-Aniino-l-(5-N,N-dibenzylaminopentyI)piperidine is prepared from l-(5-N,N- 
dibenzylaminopentyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-f4'(l-f5-N.N-dibenzvIaminopentvn)piperidinvlaminol-9- 
cvclopentvlpurine 

2- Chloro-6-[4-(l-(5-N,N-dibenzylaminopentyl))piperidinylaniino]-9-cyclopentyIpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(5-N,N- 

dibenzylaminopentyl)piperidine, and triethylamine essentially as described above in Example 1, 
Scheme A, step b. 

Scheme A, step c: 2-rTrans-(4-aminocvclohexvnaminol-6-r4-f l-(5-N.N- 
dibenzvlaminopentvnbiperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aniinocyclohexyl)amino]-6-[4-(l-(5-N,N-dibenzylaminopentyl))piperidinylam^ 
9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(5-N,N- 
dibenzylaminopentyl))piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 120 

2-rTrans-f4-aminocvclohexvnaminoV6-r4-( 1 -(2-N.N-di-f2- 
phenvlethvlene)a minoethvn^piperidinvlamino1-9-cvclopentvlpurine 
Preparation of 4- Amino - 1 -f2-N.N-di-f 2-phenvlethvlene^aminoethvnpiperidine 
Method 1 

Scheme B, step a: 4-Car faoxamide-l-f2-N.N-di-f2-phenvlethvlene^aminoethvnpiperidine 
4-Carboxamide-l-(2-N,N-di-(2-phenylethylene)aminoethyl)piperidine may be prepared from 
isonipecotamide and 2-N,N-di-(2-phenyiethyleneamino)ethyl chloride essentially as described 
above in Example 38, Scheme B, step a. 

Scheme B, step b: 4-Am ino-l-f2-N.N-di-f2-phenvlethvlene)aminoethvnpiperidine 
4-Aniino-l-(2-N,N-di-(2-phenylethylene)aminoethyl)piperidine is prepared from 4- 
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carboxainide-l-(2-N,N-di-(2-phenyIethylene)aininoethyl)piperidine essentially as described 
above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-f2-N.N-di-f2-phenvlethvlcne)aminoethvn-4'piperidone 
5 l-(2-N,N-di-{2-phenylethylene)aminoethylH-piperidone is prepared from 4-piperidone and 2- 
N,N-di-(2-phenylethyleneamino)ethyl chloride essentially as described above in Example 38, 
Scheme C, step a. 

Scheme C. step b: l-f2-N.N'di-(2-phenvlethvlene1aminoethvn-4-piperidone oxime 

1- (2-N,N-di-(2-phenylethylene)aminoethyl)-4-piperidone oxime is prepared from I-(2-N,N-di- 
10 (2-phenylethylene)aminoethyl)-4-piperidone and hydroxylamine hydrochloride essentially as 

described above in Example 38, Scheme C, step b. 

Scheme C, stepc: 4-Amino-l-f2-N.N-di-(2-phenvlethvlene)aminoethvnpiperidine 
4-Amino-l-(2-N.N-di-(2-phenyIethylene)aniinoethyl)piperidine is prepared from i-(2-N,N-di- 
{2-phenylethyIene)aminoethyl)-4-piperidone oxime essentially as described above in Example 
15 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4-ri-(2-N.N-di-f2- 
phenvlethvlene)aminoethvl)lpiperidinvlaminol'9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(2-N,N-di-(2-phenylethylene)aminoethyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2,6-dichloro-9-cyciopentylpurine, 4-amino-I-(2-N,N-di-(2- 

20 phenylethylene)aminoethyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaminol-6-r4-ri-f2-N.N-di-f2- 
phenvlethvlene)aminoethvn^piperidinvlaminol-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(2-N,N-di-(2- 
25 phenyiethylene)aminoethyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro- 
6-[4-(l-(2-N,N-di-(2-phenylethylene)aminoethyl))piperidinylanuno]-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A, step c. 

Example 121 

2-nrrans-f4-ami nocvclohexvnaminQl-6-r4-r 1 -f 3-N.N-di-f 2- 
30 phcnvlethvlene)aminopropvn^piperidinvlaminol-9-cvclopentvlpurine 
Preparation of 4- Amino- 1 -r3-N. N-di-(2-phenvlethvlene^aminopropvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-f3-N.N-di-f2-phenvlethvlene)aminopropvnpiperidine 
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4-Carboxainide-l-(3-N,N-di-(2-phcnylethylenc)aminopropyl)piperidme may be prepared from 
isonipecotamide and 3-N,N-di-(2-phenylethyleneamino)propyi chloride essentially as described 
above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-Aniino-l-f3-N.N-di-f2-phenvlethvlene)aminoDropvnpiperidine 
5 4- Amino- 1 -(3-N,N-di-(2-phenylethylene)aminopropyl)piperidine is prepared from 4- 

carboxamide-l-(3-N,N-di-(2-phenylethylene)aminopropyl)piperidine essentially as described 
above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-f3-N.N-di'f2-phenvlethvlene'>aminopropvn'4-Diperidone 
10 1 -(3-N,N-di-(2-phenylethylene)aminopropyl)-4-piperidpne is prepared from 4-piperidone and 3- 
N»N-di-(2-phenyIethyleneaniino)propyl chloride essentially as described above in Example 38, 
Scheme C, step a. 

Scheme C. ste p b: l-f3-N.N*di-f2-phenvlethvlene)aminopropvl)-4-piperidone oxime 

1- (3-N.N-di-(2-phenylethyIene)aminopropyl)-4-piperidone oxime is prepared from l-(3-NJ^-di- 
15 (2-phenylethylene)aminopropyl)-4-piperidone and hydroxylamine hydrochloride essentially as 

described above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l-f3-N.N-di-f2-phenvlethvlene)aminopropvnpiperidine 
4-Amino-l-(3-N.N-di-(2-phenylethylene)aminopropyl)piperidineis prepared from l-(3-NJ^-di- 
(2-phenylethylene)aminopropyl)-4-piperidone oxime essentially as described above in Example 
20 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4-n-r3-N.N-di-(2- 
phenvlethvlene) aminopropvn^Diperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(3-N,N-di-(2-phenylethylene)aminopropyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-N,N-di-(2- 

25 phenylethylene)aminopropyl)piperidine, and triethylamine essentially as described above in 
Example 1 , Scheme A, step b. 

Scheme A. step c: 2 -rTrans-f4-aminocvclohexvnamino1-644-n-G-N.N-di-(2- 

phenvlethvlene )aminopropvD)piperidinvlaminoV9'Cvclopentvlpurinc 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(3-N,N-di-(2- 

30 phenylethylene)aminopropyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro- 

6-[4-(l<3-N,N-di-(2"phenylethylene)aniinopropyl))piperidinylaniino]-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A, step c. 

Example 122 
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2-rri^s-(4-aminQcvclohexvl)aniinoV6-r4-n-f4-N.N-di-f2- 
phenvlethvlene)aminobutvntoiDeridinvlarnino1-9'CVclopentvlpurinc 
Preparation of 4- Amino- 1 -f 4-N.N-di-f 2-phenvlethvlene)aminobutvnpiperidme 
Method 1 

5 Scheme B. step a: 4-Carboxaniide-l-r4-N.N-di-r2-Dhenvlethvlenelaniinobutvnpiperidine 
4-Carboxamide-l-(4-N,N-di-(2-phenyIethylene)aminobutyi)piperidine may be prepared from 
isonipecotamide and 4-N,N-di-(2-phenylethyleneamino)butyl chloride essentially as described 
above in Example 38, Scheme B, step a. 

Scheme B, step b: 4-Amino-l-r4-N.N-di-r2-phenvlethvlene)aminobutvnDiperidine 
10 4-Amino- 1 -(4-N,N-di-(2-phenylethylene)aniinobutyl)piperidine is prepared from 4- 

carboxaniide-I-(4-N,N-di-(2-phenylethylene)aminobutyl)piperidine essentially as described 
above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-f4-N.N- di-f2-phenvlethvlene^aminobutvn-4-piperidone 
1 5 1 -(4-N,N-di-(2-phenylethylene)aminobutyl)-4-piperidone is prepared from 4-piperidone and 4- 
N,N-di-(2-phenylethyleneamino)butyl chloride essentially as described above in Example 38, 
Scheme C, step a. 

Scheme C. step b: Nf4-N.N -di-f2-phenvlethvlene^aminobutvn-4-piperidone oxime 

1- (4-N,N-di-(2-phenylethylene)aminobutyl)-4-piperidone oxime is prepared from i-(4-N,N-di- 
20 (2-phenylethylene)aminobutyl)-4-piperidone and hydroxylamine hydrochloride essentially as 

described above in Example 38, Scheme C. step b. 

Scheme C. step c: 4-Amino- l- f4-N.N-di-(2-phenvlethvlene^aminobutvnpiperidine 
4-Amino- l-(4-N,N-di-(2-phenylethylene)aminobutyl)piperidine is prepared from l-(4-N,N-di- 
(2-phenylethylene)aniinobutyl)-4-piperidone oxime essentially as described above in Example 
25 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4-f l-f4-N,N-di-(2- 
phenvIethvlene^ aminobutvn)piperidinvlaniino1-9-cyclopentvlpurine 

2- Chloro-6-[4-(l-(4-N,N-di-(2-phenylethylene)aminobutyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-N,N-di-(2- 

30 phenylethylene)aminobutyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4 -aminocvdohexvnaminoV6-f4-ri-r4-N.N-di-(2- 
phenvlethvlene^aminobutvn )piperidinvlamino1-Q-r.yclopentvlpurine 
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2-[Trans-(4-aininocyciohexyl)aniino]-6-(4-( 1 -(4-N,N"di-(2- 

phenyIethylene)aminobutyl))piperidmylamino]-9-cyclopentylpurine is prepared from 2-chloro- 
6-[4-(l-(4-N,N-di-(2-phenylcthylene)aininobutyl))piperidinylamino]-9K:yclope 
essentially as described in Example 1, Scheme A, step c. 
5 Example 123 

2-rTrans-f4-aminocvclohexvnaniinol-6-r4-fl-f5-N.N-di-f2-phenvlethvlene^anunopen^^ 

piperidinvlaminol -9-cvcloDentvlpurine 
Preparation of 4- Amino- 1 -f 5-N,N-di-f 2-phenvlethvlene)aminopentvl^piperidine 
Method 1 

10 Scheme B. step a: 4-Carboxamide-l-(5- N,N-di-f2-phenvlethvlene^aminopentvi^pipe^ ding 
4-Carboxamide-l-(5-N,N-di-(2-phenylethyiene)aminopentyl)pipcridine may be prepared from 
isonipecotamide and 5-N,N-di-(2-phenylethyIeneamino)pentyl chloride essentially as described 
above in Example 38, Scheme B, step a. 

Scheme B. ste p b: 4-Amino-l-(5-N.N-di'f2-phenvlethvlene^aniinopentvnpiperidine 
1 5 4- Amino- 1 -(5-N,N-di-(2-phenylethylene)aminopentyl)piperidine is prepared from 4- 

carboxamide-l-(5-N,N-di-(2-phenylethylene)aminopentyl)piperidinc essentially as described 
above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(5-N.N-di-(2-phenviethvIene)aminopentvn-4-Diperidone 
20 1 -{5-N,N-di-(2-phenylethylene)aminopentyl)-4-piperidone is prepared from 4-piperidone and 5- 
N,N-di-(2-phenylethyIeneamino)pentyl chloride essentially as described above in Example 38, 
Scheme C, step a. 

Scheme C. step b: l-f5-N.N -di-f2-phenvlethvlene)aminopentvlM-piperidone oxime 

1- (5-N.N-di-(2-phenylethylene)aminopentyl)-4-piperidone oxime is prepared from l-(5-NJ^-di- 
25 (2-phenylethylene)aminopentyl)-4-piperidone and hydroxylamine hydrochloride essentially as 

described above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l- f5-N.N-di-f2-phenvlethvlene)aminopentvnpiperidine 
4-Amino-l-(5-N,N-di-(2-phenylethylene)aminopentyl)piperidine is prepared from l-(5-N,N-di- 
(2-phenylethylene)aminopentyl)-4-piperidone oxime essendally as described above in Example 
30 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4- f l-f5-N.N-di-f2-phenvlethvlene)aminopentYn^> 
piperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(5-N,N-di-(2-phenylethylene)aminopentyl))-piperidinylamino]-9- 
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cyciopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-{5-N,N-di-(2- 
phenylethylene)anunopentyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aniinocvclohexvl')amino1-6-f4-n-f5-N,N-di-r2- 
phenvlethvlene)aminoDentvnVDiDeridinvlamino1-9-cvcloDentvlDurinc 
2-[Trans-(4-anunocyclohexyl)amino]-6-[4-(l-(5-N,N-di-(2-phenylethylene)aininopentyl))- 
piperidinylaniino]-9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(5-N,N-di-(2- 
phenyiethylene)aminopentyl))-piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A. step c. 

Example 124 

2-rTrans>(4-aminQcvc lohexvnaminol-6-r4-n-(2-N.N-di-n- 
phenvlDropvlene)ami noethvn)piperidinvlamino1-9-cvclopcntvlpurine 
Preparation of 4-Amino-l-f2-N.N-di- n-phenvlpropvlene)aminQethvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-r 2-N.N-di-f3-phcnvlpropvlene)aminoethvnpiperidine 
4-Carboxamide-l-(2-N,N-di-(3-phenylpropylene)aminoethyl)piperidine may be prepared from 
isonipecotamide and 2-N,N-di-(3-phenylpropyleneamino)ethyl chloride essentially as described 
above in Example 38. Scheme B, step a. 

Scheme B. step b: 4-Amino-l-r2-N .N-di-r3-phenvlpropvlene)aminoethvnpiperidine 
4-Amino-l-(2-N,N-di-(3-phenyIpropylene)aminoethyl)piperidine is prepared from 4- 
carboxamide-l-(2-N,N-di-(3-phenylpropylene)aminoethyl)piperidine essentially as described 
above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-f2 -N>N-di-(3-phenvlpropvlene)aminoethvlV4-piperidnne 
l-(2-N,N-di-(3-phenylpropylene)aminoethyl)-4-piperidone is prepared from 4-piperidone and 2- 
N,N-di-(3-phenylpropyIeneamino)ethyl chloride essentially as described above in Example 38, 
Scheme C, step a. 

Scheme C. step b: l-f2- N,N-di-(3-phenvlpropvlene^aminoethvn-4-piperidone oxime 
l-(2-N,N-di-(3-phenylpropylene)aminoethyl)-4-piperidone oxime is prepared from l-(2-N,N-di- 
(3-phenylpropyIene)aminoethyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Am ino-l-(2-N.N-di-r3-phenvlpropvlenekminoethyl)p ipf>riHinff 
4-Amino-l-(2-N.N-di-(3-phenylpropylene)aminoethyl)piperidine is prepared from l-(2-N,N-di- 
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(3-phenylpropylene)aniinoethyl)-4-piperidone oxime essentially as described above in Example 
38, Scheme C, step c. 

Scheme A, step b: 2-Chloro-6-r4-a-(2-N.N-di-(3- 
phenvlpropvlene)aminoethvn)piperidinvlaminoV9-cvclopentvlpurine 
5 2-Chloro-6-[4-( 1 -(2-N,N-di-(3-phenylpropylene)aminoethyl))piperidinylaniino]-9- 

cyciopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-N,N-di-(3- 
phenylpropylene)aminoethyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvi^amino1-6-f4-ri-(2-N.N-di-G- 
10 phenvlpropvlene^aminoethvn)piperidinvlamino1-9-cvclopentvlpurine 

2- [Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(2-N,N-di-(3- 

phenylpropylene)aniinoethyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro- 

6-[4-(l-(2-N,N-di-(3-phenylpropylene)aminoethyI))piperidinylamino]-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A, step c. 
15 Example 125 

2-ITrans-f4-aminocvclohexvnaminol-6-r4-ri-(3-N.N-di-G- 
phenvlpropvlenc)aminopropvn)piperidinvlaminol-9-cvclopentvlpurine 
Preparation of 4- Amino- 1 -f 3-N.N-di-f 3-phenvlpropvlene)aminopropvnpiperidine 
Method 1 

20 Scheme B, step a: 4-Carboxamide-l-r3-N.N-di-f3-phenvlpropvlenc)aminopropvnpiperidine 

4-Carboxamide-l-(3-N,N-di-(3-phenyipropylene)aminopropyl)piperidine may be prepared from 
isonipecotamide and 3-N,N-di-(3-phenylpropyleneamino)propyl chloride essentially as 
described above in Example 38, Scheme B. step a. 

Scheme B. step b: 4-Amin o-l-G-N.N*di-f3-phenvlpropvlene)aminopropvnpiperidine 
25 4- Amino- 1 -(3-N,N-di-(3-phenylpropylene)aminopropyl)piperidine is prepared from 4- 

carboxamide-l-(3-N,N-di-(3-phenylpropylene)aminopropyl)piperidine essentially as described 
above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l'f3-N.N -di-(3-phenvlpropvlene^aminopropvn-4-piperidone 
30 1 -(3-N,N-di-(3-phenyIpropylene)aminopropyl)-4-piperidone is prepared from 4-piperidone and 

3- N,N-di-(3-phenylpropyleneamino)propyl chloride essentially as described above in Example 
38, Scheme C, step a. 

Scheme C. step b: l-f3-N.N -di-(3-phenvlpropvlene)aminopropvl)-4-piperidone oxime 
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1- (3-N,N-di-(3-phenyipropyIene)aininopropyl)-4-piperidone oxime is prepared from i-(3-N,N- 
di-(3-phenylpropylene)aminopropyl)-4-piperidone and hydroxylamine hydrochloride essentially 
as described above in Example 38, Scheme C, step b. 

Scheme C. step c: 4'Amino-l-G-N,N-di-r3-Dhenvlpropvlenc^aminopropvl)Diperidine 

4-Anuno-i-(3-N,N-di-{3-phenylprapylene)aminopropyl)piperidine is prepared from l-(3-N,N- 

di-(3-phenylpropylene)aminopropyl)-4-piperidone oxime essentially as described above in 

Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-f4-(l-G-N.N-di-n- 

phenvipropvlene)aminopropvn)piperidinvlaminol-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(3-N.N-di-(3-phenylpropylene)aminopropyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-N,N-di-(3- 
phenylpropylene)aminopropyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A, step c: 2-rTrans-f4-aminocvclohexvnamino1-6-f4-f l-(3-N.N-di-r3- 
phenvlpropvlene)aminopropvll)pipcridinvlamino1-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(3-N,N-di-(3" 

phenylpropylene)aminopropyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2- 
chloro-6-[4-(l-(3-N,N-di-(3-phenylpropylene)aminopropyI))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 126 

2-rTrans-(4-aminocvclohexvnamino1-6-f4-(l-f4-N.N-di-r3- 
phenvlpropvlenelaminobutvn^piperidinvlamino1-9-cvclopentvlpurine 
Preparation of 4-Amino-l-f4'N.N-di-r3-phenvlpropvlene^aminobutvnpipcridine 
Method 1 

Scheme B. step a: 4-C arboxamide-l-f4-N.N-di-f3-phenvlpropvlcnc)aminobutvl)piperidine 
4-Carboxamide-l-(4-N.N-di-(3-phenylpropylene)aminobutyl)piperidine may be prepared from 
isonipecotamide and 4-N,N-di-(3-phenylpropyleneaniino)butyl chloride essentially as described 
above in Example 38» Scheme B, step a. 

Scheme B. step b: 4-A mino-l-(4-N,N-di-(3-phenvlpropvlene)aminobutvnpiperidine 
4-Amino-l-(4-N,N-di-(3-phenylpropylene)aminobutyl)piperidine is prepared from 4- 
carboxamide-l-(4-N,N-di-(3-phenylpropylene)aminobutyl)piperidine essentially as described 
above in Example 38, Scheme B, step b. 
Method 2: 
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Scheme C. step a: l-r4-N.N-di-f3-DhenvlproDvlene)aminobutvn-4-piperidone 
l-(4-N,N-di-{3-phenylpropylene)aminobutyl)-4-piperidone is prepared from 4-piperidone and 
4-N,N-di-(3-phenylpropyleneainino)butyl chloride essentially as described above in Example 
38, Scheme C, step a. 

Scheme C. step b: l-(4-N,N'di-r3-phenvlpropvlenc^aniinobutvn-4-piperidone oxime 

1- (4-N,N-di-(3-phenylpropylene)aniinobutyl)-4-piperidone oxime is prepared from I-{4-N,N- 
di-(3-phenylpropylene)aminobutyl)-4-piperidone and hydroxylamine hydrochloride essentially 
as described above in Example 38, Scheme C, step b. 

Scheme C step c: 4-Amino-l-(4-N.N-di-r3-phenvlproDvlene)aminobutvnpiperidine 
4-Amino-l-{4-N,N-di-(3-phenylpropyiene)aminobutyl)piperidine is prepared from l-(4-N,N-di- 
(3-phenylpropylene)aminobutyl)-4-piperidone oxime essentially as described above in Example 
38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4-n-f4-N.N-di-(3- 
phenvlpropvlene)aminobutvi)>piperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(4-N,N-di-(3-phenylpropylene)aminobutyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-N,N-di-(3- 
phenylpropylene)aminobutyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A, step c: 2-rTrans-f4-aminocvclohexvi)aminol-6-f4-(l-(4-N.N-di-(3- 

phenvipropvlene)aminobutvn)piperidinvlaminol-9-cvclopcntvlpurine 

2-[Trans-(4-aminocycIohexyl)amino]-6-[4-(l-{4-N,N-di-(3- 

phenyipropylene)aminobutyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro- 
6.[4-(l-(4.N,N-di-{3-phenylpropylene)aminobutyl))piperidinyiamino]-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A, step c. 

Example 127 

2-rTrans-(4-aminocv clohexvnamino1-6-f 4-( 1 -rS-N.N-di-f 3- 
phenvlpropvlene^amin opentvn)piperidinvlamino1-9-cvclopentvlpurine 
Preparation of 4-Amino-l-f5-N.N-di -f3-phenvlpropvlenelaminopentvl)piperidine 
Method 1 

Schemes, step a: 4-Carboxamide-l-r 5-N.N-di-f3-phenvlpropvlene)aminopentvnpiperidine 
4-Carboxamide-l-(5-N,N-di-(3-phenylpropylene)aminopentyl)piperidine may be prepared from 
isonipecotamide and 5-N,N-di-(3-phenylpropyleneamino)pentyl chloride essentially as 
described above in Example 38, Scheme B, step a. 
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Scheme B. step b: 4-Amino-l-f5-N.N-di-(3-phenvlDropvlene)aminopentvi)piperidine 

4- Ariuno-l-(5-N,N-di-(3-phenylpropylene)aminopentyl)pipericiine is prepared from 4- 
carboxamide-l-(5-N,N-di-(3-phenylpropylene)aminopentyl)piperidine essentially as described 
above in Example 38, Scheme B, step b. 

5 Method 2: 

Scheme C. step a: l-(5-N,N-di-(3-phenvtpropvlene)aminopentvn-4-piperidone 
l-(5-N,N-di-(3-phenylpropylene)aniinopentyl)-4-piperidone is prepared from 4-piperidone and 

5- N»N-di-(3-phenylpropyleneamino)pentyl chloride essentially as described above in Example 
38, Scheme C, step a. 

10 Scheme C. step b: l-(5-N.N-di-n-phenvlpropvlene)aminopentvlV4-piperidone oxime 

1- (5-N,N-di-(3-phenylpropylene)aminopentyl)-4-piperidone oxime is prepared from l-(5-N,N- 
di-(3-phenylpropylene)aminopentyl)-4-piperidone and hydroxylamine hydrochloride essentially 
as described above in Example 38, Scheme C, step b. 

Scheme C. step c: 4- Amino- l-(5-N.N-di-f3-phenvlpropvleneUminopentvnpiperi dine 
1 5 4- Amino- 1 -(5-N,N-di-(3-phenylpropylene)aminopentyl)piperidine is prepared from 1 -(5-N,N- 

di-(3-phenylpropylene)aminopentyl)-4-piperidone oxime essentially as described above in 

Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4-fl-f5-N.N-di-r3- 

phenvlpropvlene)aminopentvl))piperidinvlamino1-9-cvclopentvlpurine 
20 2-Chloro-6-[4-( 1 -(5-N,N-di-(3-phenylpropylene)aminopentyI))piperidinylamino]-9- 

cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(5-N,N-di-(3- 

phenylpropylene)aminopentyl)piperidine, and triethylamine essentially as described above in 

Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvnamino1-6-r4-n-f5-N.N-di-(3- 
25 phenvlpropvlene)aminopentvn')piperidinvlaminol*9-cvclopentvlpurine 

2- [Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(5-N,N-di-(3- 

phenylpropylene)anunopentyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2- 
chloro-6-[4-(l-(5-N,N-di-(3-phenylpropylene)aminopentyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
30 Example 128 

2-rTrans-f4-aminocvclohexvl>aminol-6-r4-f 1 -f2-N.N-di-r4* 
phenvlbutvlene)aminoethvn)piperidinvlamino1-9-cvclopentvlpurine 
Preparation of 4-Amino- l-f2-N.N-di-(4-phenvlbutvlene)aminoethvl)p i peridine 
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Method 1 

Scheme B. step a: 4-Carboxamide-l-(2-N.N-di-f4-phenvlbutvlene)aniinoethvnpiperidine 
4-Carboxamide-l-(2-N,N-di-(4-phenylbutylene)aminoethyl)piperidine may be prepared from 
isonipecotamide and 2-N,N-di-(4-phenylbutyleneamino)ethyi chloride essentially as described 
above in Example 38, Scheme B. step a. 

Scheme B. step b: 4-Amino-l-f2-N.N-di-f4-phenvlbutvlene)aminoethvnDiDeridine 
4-Amino-i-(2-N,N-di-(4-phenylbutylene)aminoethyl)piperidine is prepared from 4- 
carboxamide-l-(2-N,N-di-(4-phenylbutylene)aminoethyl)piperidine essentially as described 
above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C, step a: l-f2-N.N-di-(4-Dhenvlbutvlene^aminoethvn-4-piperidone 
l-(2-N,N-di-(4-phenylbutylene)aminoethyl)-4-piperidone is prepared from 4-piperidone and 2 
N,N-di-(4-phenylbulyleneamino)ethyl chloride essentially as described above in Example 38, 
Scheme C, step a. 

Scheme C. step b: l-f2-N.N-di-(4 -phenvlbutvlene')aminQethvn-4-piperidone oxime 

1- (2-N,N-di-(4-phenylbutylene)aminoethyl)-4-piperidonc oxime is prepared from l-(2-N,N-di 
(4-phenylbutylene)aminoethyl)-4-piperidone and hydroxyiamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-A mino-l-(2-N.N>di-r4-phcnvlbutvlene)aminoethvDpiperidine 
4-Aniino-l-(2-N,N-di-(4-phenylbutylene)aminoethyl)piperidine is prepared from l-(2-N,N-di- 
(4-phenylbutylene)aminoethyl)-4-piperidone oxime essentially as described above in Example 
38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4-ri-r2-N.N-di44- 
phenvlbutv lene)aminoethvn)piperidinvlaminQl-9-cvclopentvlpunne 

2- Chloro-6-[4-(l-(2-N,N-di-(4-phenylbutylene)aminoethyl))piperidinyiamino]-9- 
cyciopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-N,N-di-(4 
phenylbutylene)aminoethyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A. step b. 

Scheme A. step c: 2-f Trans-f4-aminocvclohexynamino1-6-f4-(l-(2-N.N-di-(4- 
phenvlbutv lene)aminoethvn)piperidinvlamino1-9-cvclopcntvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( I -(2-N.N-di-(4- 

phenylbutylene)aminoethyl))piperidinylamino]-9-cyclopentylpurinc is prepared from 2-chloro 
6-[4-(l-(2-N,N-di-(4-phenylbutylene)aniinoethyl))piperidinylanuno]-9-cyclopentylpurine 
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essentially as described in Example 1, Scheme A, step c. 

Example 129 

2-rTrans-f4-aminocvclohexvnaminol-6-r4-( 1 -(3-N.N-di-r4> 
phenvlbutvlene)aminopropvl))DiDeridinvlamino1-9-cvcloDentvlpurine 
5 Preparation of 4- Amino- 1 -(3-N.N-di-(4-phenvlbutviene)aminopropvnDiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-r3-N.N-di-f4-phenvlbutvlene)aniinopropvnpiperidine 
4-Carboxamide-l-(3-N,N-di-(4-phenylbutylene)aminopropyl)piperidine may be prepared from 
isonipecotamide and 3-N.N-di-(4-phenyIbutyleneamino)propyl chloride essentially as described 

10 above in Example 38, Scheme B, step a. 

Scheme B, step b: 4-Amino-l-f3-N.N-di-f4-phenvlbutvlene)aminoprQPv]^piperidine 
4-Amino-l-(3-N,N-di-(4-phenylbutylene)aminopropyl)piperidine is prepared from 4- 
carboxamide-l-(3-N,N-di-(4-phenylbutylene)aminopropyl)piperidine essentially as described 
above in Example 38, Scheme B, step b. 

15 Method 2: 

Scheme C. step a: l-C3-N,N-di-(4-phenvlbutvlene)aminopropvn-4-piperidone 
U(3-N,N-di-(4-phenylbutylene)aminopropyl)-4-piperidone is prepared from 4-piperidone and 
3-N,N-di-(4-phenylbutyleneamino)propyl chloride essentially as described above in Example 
38, Scheme C, step a, 

20 Scheme C. step b: l-( 3-N.N-di-r4-Dhenvlbutvlene)aminopropvn-4-piperidone oxime 

l-(3-N,N-di-(4-phenyIbutylene)aminopropyl)-4-piperidone oxime is prepared from l-(3-N,N- 
di-(4-phenylbutylene)aminopropyl)-4-piperidone and hydroxylamine hydrochloride essentially 
as described above in Example 38, Scheme C, step b. 

Scheme C, step c: 4-Amino-l -f3-N,N-di-r4-phenvlbutvlene)aminopropvnpiperidine 
25 4- Amino- 1 -(3-N,N-di-(4-phenylbutylene)aminopropyl)piperidine is prepared from 1 -(3-N,N-di- 
(4-phenylbutylene)aminopropyl)-4-piperidone oxime essentially as described above in Example 
38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-f4-n-f3-N.N-di-f4- 
phenvlbutvlene )aminopropvD)piperidinvlaminoV9-cvclopentvlpurine 
30 2-Chloro-6-[4-( 1 -(3-N,N-di-(4-phenylbutylene)aminopropyi))piperidinylamino]-9" 

cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-N,N.di-(4- 
phenylbutylene)aminopropyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 
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Scheme A. step c: 2-rTrans-(4-aminocvclohexvl)amino1-6-r4-(l-(3-N,N-<ii-(4- 

phenvibutvlene^aminoDropvn)Diperidinvlamino1-9-cvclopentvlDurinc 

2-[Trans-(4-aminocyclohexyl)ainino]-6-[4-(l-(3-N,N-di-(4- 

phenylbutylene)aminopropyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro- 
5 6-[4-(l-(3-N,N-di-(4-phenylbutylene)aminopropyl))piperidinylamino]-9<yclopentylpuri^^ 
essentially as described in Example 1, Scheme A, step c. 

Example 130 

2-rTrans-f4-aminocvclohexvnamino1-6-f4-( 1 -(4-N.N-di-f4- 
phenvlbutvlene)aminobutvn)piperidinvlamino1-9-cvclopentvlpurine 
10 Preparation of 4-Amino- l-(4-N.N-di-<^4-phenvlbutvlene)aminobutvl)piperidine 
Method 1 

Scheme B. step a: 4-Carboxa mide-l-f4-N,N-di-(4-phenvlbutvlene)aminobutvnpiperidine 
4-Carboxanude-l-(4-N,N-di-(4-phenylbutylene)aminobutyl)piperidine may be prepared from 
isonipecotamide and 4-N,N-di-(4-phenylbutyleneamino)butyl chloride essentially as described 

15 above in Example 38» Scheme B, step a. 

Scheme B. step b: 4-Amino-l-f4-N.N-di-f4-phenvlbutvlene)aminobutvnpiperidine 
4-Amino-l-(4-N,N-di-(4-phenylbutylene)aminobutyl)piperidine is prepared from 4- 
carboxamide-l-(4-N,N-di-(4-phenylbutylene)aminobutyl)piperidine essentially as described 
above in Example 38, Scheme B, step b. 

20 Method 2: 

Scheme C. step a: l-f4-fDi-f4-phenvlbutvleneUminobutvl)-4-Diperidone 
l-(4-(Di-(4-phenyibutylene)aminobutyl)-4-piperidone is prepared from 4-piperidone and 4- 
N,N-di-(4-phenylbutyleneamino)butyl chloride essentially as described above in Example 38, 
Scheme C, step a. 

25 Scheme C. step b: l-(4-rDi-(4-phenvlbutvlene)aminobutvn-4-piperidone oxime 

l-(4-(Di-(4-phenylbutylene)aminobutyl)-4-piperidone oxime is prepared from l-(4-(di-(4- 
phenylbutylene)aminobutyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l -(4-N.N-di-(4-phenvlbutvlene)aminobutvnpiperidine 
30 4-Amino- l-(4-N,N-di-(4-phenylbutylene)aminobutyl)piperidine is prepared from 1 -(4-(di-(4- 
phenylbutylene)aniinobutyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. step b: 2-ChlorQ-6-f4-(l-(4-N.N-di-(4- 
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phenvlbutvlene)aminobutvl)^piDeridinvlamino1-9-cvclopentvlpurine 
2-Chloro-6-[4-(l-(4-N,N-di-(4-phenylbutylene)aminobutyl))piperidinylainino]-9- 
cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-N,N-di-(4- 
phenylbutylcne)aininobutyl)piperidine, and triethylamine essentially as described above in 
5 Example 1 , Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaniinol-6-r4-(l-('4-N.N-di-f4- 

phenvlbutvlene^aminobutvn)piperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(4-N,N-di-(4- 

phenylbutylene)aminobutyl))piperidinylamino]-9-cyciopentylpurine is prepared from 2-chloro- 
10 6-[4-(l-(4-N,N-di-(4-phenylbutylene)aminobutyl))piperidinylaniino]-9-cyclopentylpurine 
essentially as described in Example 1 , Scheme A, step c. 

Example 131 

2-rTrans-(4-aminocvclohexvl)aminol-6-f4-f 1 -(5-N.N-di-f4- 
phenvlbutvlene)aminopentvn)piperidinvlamino1-9-cvclopentvipurine 
15 Preparation of 4- Amino- 1 -( 5-N.N-di-(4-phenvibutvlene')aminopentvl)piperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(5-N.N-di-f4-phenvlbutvlene)aminopentvnpiperidine 
4-Carboxamide-l-(5-N,N-di-(4-phenylbutylene)aminopentyl)piperidine may be prepared from 
isonipecotamide and 5-N,N-di-(4-phenylbutyleneamino)pentyl chloride essentially as described 

20 above in Example 38, Scheme B, step a. 

Scheme B, step b: 4-Amino-l-(5-N.N-di-(4-phenvlbutvlene)annLinopentvnpiperidine 
4-Amino-l-(5-N,N-di-(4-phenylbutylene)aniinopentyl)piperidine is prepared from 4- 
carboxamide-l-(5-N,N-di-(4-phenylbutylene)aniinopentyl)piperidine essentially as described 
above in Example 38» Scheme B, step b. 

25 Method 2: 

Scheme C, step a: l-(5-N.N-di-f4-phenvlbutvlene1aminopcntvn-4-piperidQne 
l-(5-N,N-di-(4-phenylbutylene)aminopentyl)-4-piperidone is prepared from 4-piperidone and 5- 
N,N-di-(4-phenylbutyleneamino)pentyl chloride essentially as described above in Example 38, 
Scheme C» step a. 

30 Scheme C> step b: l-f5-N.N-di-f4-phenvlbutvlene'iaminopentvn-4-piperidone oxime 

l-(5-N»N-di-(4-phenylbutylene)aminopentyl)-4-piperidone oxime is prepared from l-(5-N,N-di- 
(4-phenylbutylene)aminopentyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 
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Scheme C. ste p c: 4-Amino-l-(5-N.N-di-(4-phenvlbutvlene)aminopentvl)DiDeridine 
4-Amino-l-(5-N,N-di-(4-phenylbutylene)arninopentyl)piperidine is prepared from l-(5-N,N-di- 
(4-phenyIbutylene)aminopentyl)-4-piperidone oxime essentially as described above in Example 
38, Scheme C, step c. 
5 Scheme A. step b: 2-Chloro-6-f4-f l-(5-N.N-di-r4- 

phenvlbutvlene)aminopentvn)Diperidinvlamino1-9-cvclopentvlpurine 
2-Chloro-6-[4-(l-(5-N,N-di-(4-phenylbutylene)aminopentyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(5-N,N-di-(4- 
phenylbutylene)aminopentyl)piperidine, and triethylamine essentially as described above in 
10 Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaniino1-6-r4-ri-f5-N.N-di-r4- 
phcnvlbutvlene) aminopentvn)piperidinvlamino1-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(5-N,N-di-(4- 

phenylbutylene)aminopentyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro- 
15 6-[4-(N(5-N,N-di-(4-phenylbutylene)aminopentyl))piperidinylamino]-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A, step c. 

Example 132 

2-rTrans-(4-anunocvclohexvnamino1-6-f4-ri -(3-tetrahvdrofuranvnmethvnpiperidinvlaminol-9- 

cvclopentvlpurine 

20 Preparation of 4-Amino-l-(3-tetrahvdrofuranvlmethvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxa mide-l-r3-tetrahvdrofuranvlmethvnDiperidine 
4-Carboxamide-l-(3-tetrahydrofuranylmethyl)piperidine may be prepared from isonipecotamide 
and tetrahydrofurfuryl chloride essentially as described above in Example 38, Scheme B, step a, 
25 Scheme B. step b: 4-Am ino-l-f3-tetrahvdrofuranvlmethvnpiperidine 

4-Amino-l-(3-tetrahydrofuranylmethyl)piperidine is prepared from 4-carboxamide-l-(3- 
tetrahydrofuranylmethyOpiperidine essentially as described above in Example 38, Scheme B, 
step b. 
Method 2: 

30 Scheme C. step a: l-n- TetrahvdrQfuranvlmethvl)-4-piperidone 

l-(3-Tetrahydrofuranylmethyl)-4-piperidone is prepared from 4-piperidone and 
tetrahydrofurfuryl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C, step b: l-f3-Tetr ahvdrofuranvlmethvn-4-piperidone oximft 
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1- (3-Tetrahydrofuranylmethyl)-4-piperidone oxime is prepared from l-(3- 
tetrahydrofuranylmethyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l-f3-tetrahvdrofuranvlmethvnpiperidine 
5 4-Amino-l-(3-tetrahydrofuranylmethyl)piperidine is prepared from l-(3- 

tetrahydrofuranylmethyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-f4-f l-fS-tetrahvdrofuranvnmcthvl^pioeridinvlaminol-g- 
cvciopentvlpurine 

10 2-Chloro-6-[4-( l-(3-tetrahydrofuranyl)methyi)piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3- 
tetrahydrofuranylmethyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnamino1'6-r4-f 1-G- 
15 tetrahvdrofuranvl)methvnpiperidinvlaminc1-9-cvclopentvlpurine 

2- [Trans-(4-aniinocyclohexyl)amino]-6-[4-(l-(3-tetrahydrofuranyl)methyl)piperidinylaniino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3- 

tetrahydrofuranyl)methyl)piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 
20 Example 133 

2-rTrans-f4-aminocvclohexvl)amino1-6'r4-fl-f2-fl-pvrrolidinvncthvn)piperidinvlamino1-9- 

cvclopentvlpurine 
Preparation of 4-Amino-l-(2-f l-pyrrolidinvnethvllpiperidine 
Method 1 

25 Scheme B. step a: 4-Carboxamide-l-(2-n-PvrrolidinvDethvl)piperidine 

4-Carboxamide-l-(2-(l-pyrrolidinyl)ethyI)piperidine may be prepared from isonipecotamide 
and l-(2-chloroethyl)pyrrolidine essentially as described above in Example 38, Scheme B, step 
a. 

Scheme B. step b: 4-Amino-l-(2-(l-pvrrolidinvnethvnpiperidine 
30 4-Amino-l-(2-(l-pyrrolidinyl)ethyl)piperidine is prepared from 4-carboxamide-l-(2-(l- 

pyrrolidinyl)ethyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-f2-f l-Pvrrolidinvl)ethvn-4-piperidone 
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l-(2-(l-Pyrroiidinyl)ethyl)-4-piperidone is prepared from 4-piperidone and l-(2- 
chloroethyOpyrrolidine essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l"f2-n-Pvrrolidinvnethvn-4-piperidone oxime 

1- (2-(l-PyrrolidinyI)ethyl)-4-piperidone oxime is prepared from i-(2-(l-pyrrolidinyl)ethyl)-4- 
5 piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 

Scheme C, step b. 

Scheme C. step c: 4-Amino-l-(2-f l-pvrrolidinvl)ethvnpiperidine 

4-Aniino-l-(2-(l-pyrrolidinyl)ethyl)piperidine is prepared from l-(2-(l-pyrrolidinyl)ethyl)-4- 
piperidone oxime essentially as described above in Example 38, Scheme C, step c. 
10 Scheme A. step b: 2-Chloro-6-r4-n-r2-f l-pvrrolidinvnethvn)piperidinvlamino1-9- 
cvclooentvlpurine 

2- Chloro-6-[4-( 1 -(2-( 1 -pyrrolidinyl)ethyl))piperidinylamino]-9-cyclopentylpurine is prepared 
from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-(l-pyrrolidinyI)ethyl)piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 

15 Scheme A. step c: 2-fTrans-r4-aminocvclohexvnamino1-6-r4-n-f2-f 1- 
pvrrolidinvnethvl))piperidinvlamino1-9-cvclopentvlpurine 

2-[TransK4-aminocyclohexyI)aniino]-6-[4-(l-(2-{l-pyrrolidinyI)ethyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2-(l- 

pyrrolidinyl)ethyl))piperidinylamino]-9-cyclopentylpurine essentially as described in Example 
20 1, Scheme A, stepc. 

Example 134 

2-rTrans-f4-aminocvclohexvnamino1-6-f4-( 1 -(2-f 1 -piperidinvnethvn)piperidinvlamino1-9- 

cvclopentvlpurine 
Preparation of 4-Amino-l-f2-(l-piperidinvi)ethvl)piperidine 
25 Method 1 

Scheme B> step a: 4-Carboxamide-l-(2-(l-piperidinvnethvnpiperidine 

4-Carboxamide-l-(2-(l-piperidinyl)ethyl)piperidine may be prepared from isonipecotamide and 
l-(2-chloroethyl)piperidine essentially as described above in Example 38, Scheme B, step a. 
Scheme B, step b: 4-Amino-l-f2-(l-piperidinvl)ethvl)piperidine 
30 4- Amino- 1 -(2-( 1 -piperidinyl)ethyl)piperidine is prepared from 4-carboxamide- 1 -(2-( 1 - 

piperidinyl)ethyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-f2-f l-PiperidinvlkthvlM-piperidone 



wo 99/43675 



PCT/US99/03450 



149 

l-(2-(l-Piperidinyl)ethyl)-4-piperidone is prepared from 4-piperidone and l-(2- 
chloroethyl)piperidine essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-f2-fl-PiDeridinvnethvn-4-DiDeridQne oxime 

1- (2-(l-Pipcridinyl)ethyl)-4-piperidone oxime is prepared from I-(2-(l-piperidinyl)ethyl)-4- 
5 piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 

Scheme C, step b. 

Scheme C. step c: 4-Amino-l-(2-n-piperidinvnethvnpiperidine 

4--Amino-l-(2-(l-piperidinyl)ethyl)piperidine is prepared from l-(2-(l-piperidinyl)ethyl)-4- 
piperidone oxime essentially as described above in Example 38, Scheme C. step c. 
10 Scheme A. step b: 2-Chloro-6-r4-ri-r2-ri-piperidinvncthvn^piperidinvlaminol-9- 
cvclopentvlpurine 

2- ChIoro-6-[4-( 1 -{2-( 1 -piperidinyl)ethyl))piperidinylamino]-9-cyclopentylpurine is prepared 
from 2,6-dichIoro-9-cyclopentylpurine, 4-amino-l-(2-(l-piperidinyl)ethyl)piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 

15 Scheme A. step c: 2-rTrans-(4-aniinocvclohexvnamino1-6-r4-n-r2-n- 
piperidinvllethv]))piperidinvlaminol-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(2-( 1 -piperidinyl)ethyl))piperidinylamino].9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2-(l-piperidinyl)ethyl))piperidinyIamino]- 
9-cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
20 Example 135 

2-rTrans-(4-aminocvclohexvnaniinol-6-r4- n-(2-f4-mnrpholinvnethvn)pipcridinvlaminol-9- 

cvclopentvlpurine 
Preparation of 4- Amino- 1 -f 2-f 4-morpholin vHethvl^piperidine 
Method 1 

25 Scheme B. step a: 4-Carboxamide-l-r 2-f4-momhQ]invnethvnpiperidine 

4-Carboxamide-l-(2-(4-morpholinyl)ethyl)piperidine may be prepared from isonipecotamide 
and l-(2-chloroethyl)morpholine essentially as described above in Example 38. Scheme B, step 
a. 

Scheme B. step b: 4-Amino-l >(2-r4-morpholinvnethvnpiperidine 
30 4-Aniino- l-(2-(4-morpholinyl)ethyl)piperidine is prepared from 4-carboxamide-l-(2-(4- 

morpholinyl)ethyl)piperidine essentially as described above in Example 38, Scheme B. step b. 
Method 2: 

Scheme C. step a: l-f2-f4-Morpholinvnethvn-4-piperidone 
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l-(2-(4-Morpholinyl)ethyl)-4-piperidone is prepared from 4-piperidone and l-(2- 
chloroethyl)morpholine essentially as described above in Example 38, Scheme C, step a. 
Scheme C, step b: l-f2-f4-Morpholinvl)ethv[)-4-piperidone oxime 

1- (2-(4-Morpholinyl)ethyl)-4-piperidone oxime is prepared from l-(2-(4-morpholinyI)ethyi)-4- 
5 piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 

Scheme C. step b. 

Scheme C. step c: 4-Amino-l-f2-f4-mQrpholinvl)ethvnpiperidine 

4-Amino-l-(2-(4-morpholinyl)ethyl)piperidine is prepared from l-(2-(4-morpholinyl)ethyl)-4- 
piperidone oxime essentially as described above in Example 38, Scheme C. step c. 
10 Scheme A. step b: 2-Chloro-6-f4-(l-(2-f4-morpholinvnethvn)piperidinvlaminol-9- 
cvclopentvlpurine 

2- ChIoro-6-[4-( 1 -(2-(4-morpholinyl)ethyI))piperidinylamino]-9-cyclopentylpurine is prepared 
from 2,6-dichloro-9-cyciopentylpurine, 4-amino-l-(2-(4-morpholinyl)ethyl)piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 

15 Scheme A. step c: 2-rTrans-(4-am'nocvclohexvnamino1-6-f4-(l-f2'(4- 
morpholinvHethvO'lpiperidinvlaminol-Q-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(2-(4-morpholinyl)ethyl))piperidinylaniino]-9 
cyclopentylpurine di is prepared from 2-chloro-6-[4-(l-(2-(4- 

morpholinyl)ethyl))piperidinylamino]-9-cyclopentylpurine essentially as described in Example 
20 1, Scheme A, step c. 

Example 136 

2-[Trans-(4-anunocvclohexvnamino1-6-r4-a-(3-fl-piperidinvnpropvi))piperidinvlaniino1'9- 

cvclopentvlpurine 
Preparation of 4-Amino-l-f3-(l-pipcridinvllpropvnpiperidine 
25 Method 1 

Scheme B. step a: 4-Carboxamide'l-(3-(l-piperidinvnpropvnpiperidine 
4-Carboxamide-l-(3-(l-piperidinyl)propyl)piperidine maybe prepared from isonipecotamide 
and l-(3-chloropropyl)piperidine essentially as described above in Example 38, Scheme B, step 
a. 

30 Scheme B, step b: 4-Amino-l-r3-f l-pipcridinvl)propvnpiperidine 

4-Amino-l-(3-(l-piperidinyl)propyl)piperidine is prepared from 4-carboxamide-l-(3-(l- 
piperidinyl)propyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 
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Scheme C. step a: l-f3-f l-Piperidinvl)propvlV4-Diperidone 
I -{3-( 1 -Piperidinyl)propyl)-4-piperidone is prepared from 4-piperidone and 1 -(3- 
chioropropyOpiperidine essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-f3-f l-PiperidinvnpropvlM-piperidone oxime 

1- (3-(l-PiperidinyI)propyl)-4-piperidone oxime is prepared from l-(3-(l-piperidinyl)propyl)-4- 
piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 
Scheme C. step b. 

Scheme C, step c: 4-Amino-l-G-ri-piperidinvnpropvl)piperidine 

4-Amino-l-(3-(l-piperidinyl)propyl)piperidine is prepared from l-(3-(l-piperidinyl)propylH- 
piperidone oxime essentially as described above in Example 38, Scheme C, step c. 
Scheme A, step b: 2-Chioro-6-r4-f l-(3-^l-piperidinvl)p^opv^)piperidinvlamino]-9- 
cvclopentvlpurine 

2- Chloro-6-[4-( l-(3-( l-piperidinyl)propyl))piperidinylamino]-9-cycIopentylpurine is prepared 
from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-(l-piperidinyl)propyl)piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 

Scheme A, step c: 2-rTrans-(4-aminocvclohexvnaminol-6-f4-(l-f3-n- 
piperidinvnpropvn)piperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -{3-( 1 -piperidinyl)propyl))piperidinyiamino]-9. 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-(l- 

piperidinyl)propyl))piperidinylamino]-9-cyclopentylpurine essentially as described in Example 
1, Scheme A, step c. 

Example 137 

rR.SV2-rrrans-(4 -aminocvclohexvnamino1-6-r4-fl-(3-n- 
methvnpiperidinvn methvn^piperidinvlamino1-9-cvclopentvlpurine 
Preparation of fR,S)-4- Amino- l-n-fl -mcthvlpiperidinvnmethvlfaiperidine 
Method 1 

Scheme B, step a: fR.S)-4-Carboxamide- I-f3-ri-methvlpiperidinvnmethvnDiperidine 
(R,S)-4-Carboxamide-l-(3-(l-methylpiperidinyl)methyl)piperidine may be prepared from 
isonipecotamide and (R,S)-3-chloromethyl-l-methylpiperidine essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B, step b: fR.SV4>Amino-l-r3-r i-methvlpip e ndinvnmethvnpiperidine 
(R,S)-4-Amino-l-(3-(l-methyIpiperidinyl)methyl)piperidine is prepared from (R,S)-4- 
carboxamide-l-(3-(l-methylpiperidinyl)methyl)piperidine essentially as described above in 
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Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: (R.S)-l-f3-f l-MethvlDiDeridinvnmethvn-4-piperidone 
(R,S)-l-(3-(l-Methylpiperidinyl)methylH-piperidone is prepared from 4-piperidone and (R,S)- 
5 3-chloromethyl- l-methylpiperidine essentially as described above in Example 38, Scheme C, 
step a. 

Scheme C. step b: (R.SVl-f3-f l-Methvlpiperidinvnmethvl)-4-piperidone oxime 
(R,S)-l-(3-(l-Methylpiperidinyl)methyl)-4-piperidone oxime is prepared from (R,S)-).-(3-(l- 
methylpiperidinyI)methyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
10 described above in Example 38, Scheme C, step b. 

Scheme C. step c: rR.SV4' AniinQ-l-r3-n-methvlpiperidinvnmethvnpiperidine 
(R,S)-4-Amino-l-(3-(l-methylpiperidinyl)methyl)piperidine is prepared from (R,S)-l-(3-(l- 
methylpiperidinyl)methyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

15 Scheme A. step b: fR,SV2-Chloro-6-r4-n -(3-f l-methvOpiperidinynmethyn^piperidinviaminol- 
9-cvclopentvlpurine 

{R,S)-2-Chloro-6-[4-( 1 -(3-( 1 -methyl)piperidinyl)methyI))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, (R,S)-4-amino-l-{3-(l- 
methylpiperidinyl)methyl)piperidine, and triethylamine essentially as described above in 
20 Example 1, Scheme A, step b. 

Scheme A. step c: rR.SV2-rTrans-f4-aminocvclohexvnamino1-6-r4-(l-f3-f 1- 

methvnpiperidinvnmethvl))piperidinvlamino1-9-cvclopentvlpurine 

(R,S)-2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(3-(l- 

methyl)piperidinyl)methyl))piperidinylamino]-9-cyclopentyIpurine is prepared from (R,S)-2- 

25 chloro-6-[4-(l-(3-(l-methyl)piperidinyl)methyI))piperidinylamino]-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A, step c. 

Example 138 

fR.S)-2-rTrans-(4-aminocvclohexvnamino1-6-r4-ri-r2-n-fK 
methvnpviTolidinvnethvnVip eridinvlaniino1-9-cvclQpenty]p iinnfi 
30 Preparation of fR.S V4- Ami no- l-r2-f3-ri-methvlpvrrolidinvn^ethvnpip eriHmP 
Method 1 

Scheme B. step ar (R.S)-4-Carboxamide-l-r2- n-ri-Methvlpvrrolidinviy .t hvnpiperidine 
(R,S)-4-Carboxamide-l-(2-(3-(l-methylpyrrolidinyl)ethyl)piperidine may be prepared from 
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isonipecotamide and (R,S)-3-(2-chloroethyl)-l-methylpyiTolidine essentially as described above 
in Example 38, Scheme B, step a. 

Scheme B. stepb: fR,SM-Amino-l-(2-f3-f l-mcthvlpvrrolidinvl))ethvi)piperidine 
(R,S)-4-Amino-l-(2-(3-(l-methylpyrrolidinyl))ethyl)piperidine is prepared from (R,S)"4- 
5 carboxamide- 1 -(2-(3-( l-methylpyrrolidinyl)ethyl)piperidine essentially as described above in 
Example 38, Scheme B, step b. 
Method 2: 

Scheme C, step a: fR,S)-l-f2-f3-ri-Methvlpvrrolidinvncthvn-4-piperidone 
(R,S)-l-(2-(3-(l-Methylpyrroiidinyl)ethyl)-4-piperidone is prepared from 4-piperidone and 
10 (R,S)- 3-(2-chloroethyl)- l-methylpyrrolidine essentially as described above in Example 38, 
Scheme C, step a. 

Scheme C. step b: (R.S)-l-f2-f3-n-Methvlpvrrolidinvnethvn-4-piperidone oxime 
(R,S)-l-(2-(3-(l-Methylpyrrolidinyl)ethyl)-4-piperidone oxime is prepared from (R,S)-l-(2-(3- 
(l-methylpyrrolidinyl)ethyl)-4-piperidone and hydroxylamine hydrochloride essentially as 

15 described above in Example 38, Scheme C, step b. 

Scheme C, step c: (R.SM- Amino- l-f2-f 3-0 -methvlpvrrolidinvnkthvnpiperidine 
(R,S)-4-Amino-l-(2-(3-(l-methylpyrrolidinyl))ethyl)piperidine is prepared from (R,S)-l-(2-(3- 
(l-methylpyrTolidinyl)ethyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

20 Scheme A. step b: (R.SV2-Chloro-6-f4-n-f2-f3-(l- 

methvnpvrrolidinvDethvll)piperidinvlaminol-9-cvclopentvlpurine 
(R,S)-2-Chloro-6-[4-( 1 -(2-(3-( 1 -methyl)pyrrolidinyl)ethyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, (R,S)-4-amino-l-(2-{3-(l- 
methylpyrrolidinyl))ethyl)piperidine, and triethylamine essentially as described above in 

25 Example 1 , Scheme A, step b. 

Scheme A, step c: r R.SV2-rTrans-f4-aminQcvclohexvnaminol-6-f4-ri-r2-f3-n- 
methvnpvrrolidinvl^ethvn)piperidinvlaminol-9-cvclopentvlpurine 
(R,S)-2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(2-(3-( 1 - 

methyl)pyrrolidinyl)ethyl))piperidinylamino]-9-cyclopentylpurine is prepared from (R,S)-2- 
30 chloro-6-[4-(l-(2-(3-(I-methyl)pyrrolidinyl)ethyl))piperidinylamino]-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A, step c. 

Example 139 

2-rTrans-( 4-aminocvclohexvnamino1-6-r4-f 1 -(2-f 1 -r4- 
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methvnpiperazinvl)ethvl^lDiperidinvlaminol-9-cvclopentvlpurine 
Preparation of 4-Arnino-l -f2-n-f4-methvlpiperazinvl))ethvl)piperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-f2-f l-r4-methvlpipera2invn)ethvl)piperidine 
5 4-Carboxamide- 1 -(2-( 1 -(4-inethyIpipera2inyl))ethyl)piperidine may be prepared from 

isonipecotamide and l-(2-chloroethyl)-4-metbylpipera2ine essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-f2-ri-(4-methvbiperazinvn)ethvnpiperidine 
4-Amino-i-(2-(l-(4-methylpiperazinyl))ethyl)piperidine is prepared from 4-carboxamide-l-(2- 
10 (1 -(4-methylpiperazinyl))ethyl)piperidine essentially as described above in Example 38, 
Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(2-(l-(4-Methvlpiperazinvn^ethvl)-4-piperidQne 
l-(2-(l-(4-Methylpiperazinyl))ethyl)-4-piperidone is prepared from 4-piperidone and l-(2- 
15 chloroethylM-meihylpiperazine essentially as described above in Example 38, Scheme C, step 
a. 

Scheme C. step b: I-r2-f l-( 4-Methvlpipera2invl^^ethvlV4-piperidone oxime 

1- (2-(l-(4-Methylpiperazinyl))ethyl)-4-piperidone oxime is prepared from l-(2-(l-(4- 
methyipiperazinyl))ethyl)-4-piperidone and hydroxylamine hydrochloride essentially as 

20 described above in Example 38, Scheme C, step b. 

Scheme C. step c: 4 -Amino-l-(2-ri-(4*methvlpiperazinvl))ethvnpiperidine 
4-Amino-l-{2-(l-(4-methylpipera2inyl))ethyl)piperidine is prepared from l-(2-(l-(4- 
methylpiperazinyl))ethyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

25 Scheme A, step b: 2-Chloro-6-f4-(l-(2- f l-f4-methvnpipe^azinvnethvl))piperidinvlamino1-9- 
cvclopentvlpurine 

2- Chloro-6-[4-(l-(2-(l-(4-methyl)pipera2inyl)ethyl))piperidinylaniino]-9-cyclopentyl^^ 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-(l-(4- 
methylpiperazinyl))ethyl)piperidine, and triethylamine essentially as described above in 

30 Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans -(4-aminocyclohexvnaniino1-6'r4-(Uf2-n-r4- 
methvnpiperazinvnethvn^pip eridinvlamino1-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(2-( l-(4- 
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inethyl)piperazinyl)ethyl))piperidinylarnino]-9-cyclopentylpurine is prepared from 2-chloro-6- 
[4-( 1 -(2-( 1 -(4-methyl)piperaziny l)ethyl))piperidinylainino]-9-cyclopeniylpurine essentially as 
described in Example 1, Scheme A» step c. 

Example 140 

5 (R.SV2-rTrans-(4-aminocvclohexvl)aminol-6-f4-fl-(2-ohenvl-2- 

hvdroxvethvn'jpiperidinvlaminol-Q-cvciopentvlpurine 
Preparation of rR.S)-4-Amino-l-r2-phenvl-2-hvdroxvethvnpiperidine 
Method 1 

Scheme B. step a: (R.S)-4-Carboxamide-l-f2-phenvl-2-hvdroxvethvl)piperidine 
1 0 (R,S)-4-Carboxaniide- 1 -(2-phenyl-2-hydroxyethyl)piperidine may be prepared from 

isonipecotamide and (R,S)-l-hydroxy-2-chloroethylbenzene essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b: fR.SV4-Amino-l-(2-phenvl-2-hvdroxvethvnpiperidine 
(R,S)-4-Amino-l-(2-phenyl-2-hydroxyethyl)piperidine is prepared from (R,S)-4-carboxamide- 
15 l-(2-phenyl-2-hydroxyethyl)piperidine essentially as described above in Example 38, Scheme 
B, step b. 
Method 2: 

Scheme C. step a: (R.SVl-f2-Phenvl-2-hvdroxvethvlV4-piperidone 

(R,S)-l-(2-Phenyl-2-hydroxyethyl)-4-piperidone is prepared from 4-piperidone and (R,S)-1- 
20 hydroxy-2-chloroethylbenzene essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: fR,SVl-f2-Phenvi-2-hvdroxvethvn-4-piperidone oxime 
(R,S)-l-(2-Phenyl-2-hydroxyethyl)-4-piperidone oxime is prepared from (R,S)-l-(2-phenyl-2- 
hydroxyethyl)-4-piperidone and hydroxylamine hydrochloride essentially as described above in 
Example 38, Scheme C, step b. 
25 Scheme C. step c: fR.S)-4-Amino-l-f2-phenvl-2-hvdroxvethvllpiperidine 

(R,S)-4-Amino-l-(2-phenyl-2-hydroxyethyl)piperidine is prepared from (R,S)-l-(2-phenyl-2- 
hydroxyethyl)-4-piperidone oxime essentially as described above in Example 38, Scheme C, 
step c. 

Scheme A, step b: (R.SV2-Chloro-6-r4-(l-(2-phenvl'2-hvdroxvethvn)piperidinvlamino1-9- 
30 cvclopentvlpurine 

(R,S)-2-Chloro-6-[4-( 1 -(2-phenyl-2-hydroxyethyl))piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, (R,S)-4-amino-l-(2-phenyl-2- 
hydroxyediyOpiperidine, and triethylamine essentially as described above in Example 1, 
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Scheme A, step b. 

Scheme A. step c: (R.SV2-rTrans-(4-aminocvclohexvnamino1-6-r4-n-f2-Dhenvl-2- 
hvdroxvethvn)piperidinvlainino1-9-cvcloDentvlDurine 
(R»S)-2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(2-phenyl-2- 
5 hydroxyethyl))piperidinylamino]-9-cyclopentylpurine di is prepared from (R,S)-2-chIoro-6-[4- 
(l-(2-phenyl-2-hydroxyethyl))piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 141 

2-rTrans-(4-aminocvclohexvn amino1-6-f4-n-(3.4-methvlenedioxvbenzvin>piperidinvlamino1- 
10 9-cvclopentvlpurine 

Preparation of 4-Amino-(3,4-methvlenedioxvbenzvnpiperidine 
Method 1 

Scheme B. step a: 4-Carbox amide-l-r3.4-methvlenedioxvbenzvnDiperidine 
4-Carboxamide-l-(3,4-methylenedioxybenzyl)piperidine may be prepared from 
15 isonipecotamide and 5-chloromethyl-l,3-benzodioxole essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-(3.4-methvlenedioxvbenzvnpiperidine 
4-Amino-(3,4-methylenedioxybenzyl)piperidine is prepared from 4-carboxaniide-l-(3,4- 
methylenedioxybenzyOpiperidine essentially as described above in Example 38, Scheme B, step 
20 b. 

Method 2: 

Scheme C. step a: l-G.4-Methvlenedioxv)benzvl-4-piperidQne 

l-(3,4-Methylenedioxy)benzyl-4-piperidone is prepared from 4-piperidone and 5-chloromethyl- 
1,3-benzodioxole essentially as described above in Example 38, Scheme C, step a. 
25 Scheme C. step b: l-n,4-Methvlenedioxv^benzvl-4-r)iperidone oxime 

l-(3,4-Methylenedioxy)benzyl-4-piperidone oxime is prepared from l-(3,4- 
methylenedioxy)benzyl-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38. Scheme C, step b. 

Scheme C. step c: 4-Amino-f3.4-methvlcnedioxvbenzvnpiperidine 
30 4-Amino-(3,4-methylenedioxybenzyl)piperidine is prepared from l-(3,4- 

methylenedioxy)benzyM-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. step b: 2-Chloro-6--r 4-n-f3.4-methvlenedioxvbenzvin^piperidtnvlaminol-9- 
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cvclopentvlpurine 

2-Chloro-6-[4-( 1 -(3,4-methylenedioxybenzyll))piperidinylamino]-9-'Cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-(3,4- 

methylenedioxybenzyOpiperidine, and trieihylamine essentially as described above in Example 
5 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvl)amino1-6-f4-(l-(3.4- 
methvlenedioxvbenzvin)piperidinvlaminol-9-cvclopentvlpurine 

24Trans-{4-anunocyclohexyl)amino]-6-[4-(l-(3,4-methylenedioxybenzyll))piperidinylamino]- 
9-cyclopentylpurine is prepared from 2-chloro-6-[4-{l-(3,4- 
10 methylenedioxybenzyil))piperidinylamino]-9-cyclopentyipurine essentially as described in 
Example 1, Scheme A, step c. 

Example 142 

2-rTrans-(4-aniinocvclohexvnamino1-6-r4-n-f2-benzimidazolinvnmethvDpiperidinvlamino1-9-- 

cvclopentvlpurine 
15 Preparation of 4-Amino-l-(2-benzimidazolinvnmp.thvlpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(2-benzimidazolinvl)methvlpiperidine 
4-Carboxamide-l-(2-ben2imidazolinyl)methylpiperidine may be prepared from isonipecotamide 
and 2-(chloromethyl)benzimidazole essentially as described above in Example 38, Scheme B, 
20 step a. 

Scheme B. step b: 4-Amino-l-f2-benzimidazolinvnmethvlpiperidine 
4-Amino-l-(2-ben2imida2olinyl)methylpiperidinc is prepared from 4-carboxamide-l-(2- 
benzimidazolinyl)methylpiperidine essentially as described above in Example 38. Scheme B, 
step b. 

25 Method 2: 

Scheme C. step a: I-(2-Benzimida2olvnmethvl-4-piperidone 
l-(2-Benzimidazolyl)methyl-4-piperidone is prepared from 4-piperidone and 2- 
(chloromethyObenzimidazole essentially as described above in Example 38, Scheme C, step a. 
Scheme C> step b: l-(2-Benzimidazolvnmethvl'4-piperidone oximc 

30 l-(2-Ben2imidazolyl)methyI-4-piperidone oxime is prepared from l-(2-ben2imida2olyl)methyl- 
4-piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 
Scheme C, step b. 

Scheme C. step c: 4-Amino-l-(2-benzimidazolinvnmethvlpiperidine 
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4-Amino-l-(2-benziinida2oIinyl)methylpiperidine is prepared from l-(2- 
benziniidazolyl)niethyl-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-f4*(l-(2-benzimidazolinvnmethvl)piperidinvlamino1-9- 
5 cvclopentvlpurine 

2-Chloro-6-[4-( 1 -(2-benzimidazolinyl)methyl)piperidinylaniino] -9-cyclopentylpurine is 

prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(2- 

benzimidazoiinyl)methyIpiperidine, and triethylamine essentially as described above in 

Example 1 , Scheme A, step b. 
10 Scheme A. step c: 2-rTrans-r4-aminocvclohexvnamino1-6-f4-(l-f2' 

benzimidazolinvnmethvnpiperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aniinocyclohexyl)aniino]-6-(4-{l-(2-benziniidazolinyl)methyl)piperidinylanuno]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2- 

benzimidazolinyl)methyl)piperidinylamino]-9-cyclopentylpurine essentially as described in 
15 Example 1, Scheme A, step c. 

Example 143 
2-rTrans-(4-aminocvclohexvnaminol-6-f4-n-f4-(2- 
methvnthiazolinvnmethvnpipcridinvlamino1-9-cvclopentvlpurine 
Preparation of 4-Amino-l-(4-(2-methvlthiazolinvnmethvnpiperidine 
20 Method 1 

Scheme B. step a: 4-Carboxamide-l-(4-f2-methvlthiazolinvn)methvlpiperidine 
4-Carboxamide-l-(4-(2-methylthiazolinyl))methylpiperidine may be prepared from 
isonipecotamide and 2-methyl-5-(chloromethyl)thiazole essentially as described above in 
Example 38, Scheme B, step a. 
25 Scheme B. step b: 4-Amino-l-f4-f2-methvlthiazolinvnmethvl)piperidine 

4-Aniino-l-(4-(2-methylthiazolinyl)methyl)piperidine is prepared from 4-carboxamide-l-(4-(2- 
methylthiazolinyl))methylpiperidine essentially as described above in Example 38, Scheme B, 
step b. 
Method 2: 

30 Scheme C. step a: l-r4-(2-Methvlthiazolinvnmethvn-4-piperidone 

l-(4-(2-Methylthiazolinyl)methyl)-4-piperidone is prepared from 4-piperidone and 2-methyl-5- 
(chloromethyl)thiazole essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: I-f4-f2-Methvlthiazolinvl)methvn-4-piperidone oxime 
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(chloromethyl)thiophene essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-f2-Thiophenevnmethvl-4-piperidone oximc 

1- (2-Thiopheneyl)methyl-4-piperidone oxime is prepared from l-(2-thiopheneyl)methyl-4- 
piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 

5 Scheme C, step b. 

Scheme C. step c: 4-AminO"l-r2-thioDhenevnmethvlpiperidine 

4-Ajnino-l-(2-thiopheneyl)methylpiperidine is prepared from l-(2-thiopheneyl)methyl-4- 
piperidone oxime essentially as described above in Example 38, Scheme C, step c. 
Scheme A, step b: 2-Chloro-6-r4-n-(2-thiophenevl)methvnpiperidinvlaminol-9- 
10 cvclopentvlpurine 

2- Chloro-6-[4-( l-(2-thiopheneyl)methyl)piperidinylamino]-9-cyclopentylpurine is prepared 
from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-thiopheneyl)methylpiperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 

Scheme A, step c: 2-rTrans-(4-aminocvclohexvnamino1-6-r4-f l-(2- 
15 thiophcnevl>methvl')Diperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(2-tiiiopheneyl)methyl)piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2-thiopheneyl)methyl)piperidinylaminol- 
9-cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 145a 

20 Trans-2-rTrans-f4-aminocvclohexvnamino1-6-Ff4-hvdroxv)cvclohexvlamino1- 9- 

cvclopentvlpurined dihvdrochloride 
Scheme A, step b: Trans-2-chloro-6-f<'4-hvdroxv)cvclohexvlaminol-9-cvclopentvlpurine 
Trans-2-chloro-6-[(4-hydroxy)cyclohexylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyciopentylpurine, trans-4-(amino)cyclohexanol, and triethylamine essentially as 

25 described above in Example 1, Scheme A, step b. 

Scheme A, step c: Trans-2-rtrans-(4-aminocvclohexvnaminol-6-rf4-hvdroxv)cvclohexvlaminol- 
9-cvclopentvlDurine dihvdrochloride 

Trans-2-[trans-(4-aminocyclohexyl)amino]-6-[(4-hydroxy)cyclohexylamino]-9- 
cyclopentylpurine dihydrochloride is prepared from trans-2-chloro-6-[(4- 
30 hydroxy)cyclohexylamino]-9-cyclopentyIpurine essentially as described in Example 1 , Scheme 
A, step c. 

CIMS (NH3)414(MH^) 
Rf (min.) = 3.25 
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Example 145b 

Cis-2-rTr ans-(4-aminocvclohexvl)amino1-6-r(4-hvdroxv)cvclohexvlamino1-9-cvclopent^^ 

dihvdrochloride 

Scheme A, step b: Cis-2-chloro-6-f (4-hvdroxv)cvclohexvlamino1"9-cvclopentvlpurine 
Cis-2K:Woro-6-[(4-hydroxy)cyclohexylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, cis-4-(amino)cyclohexanoi, and triethylamine essentially as 
described above in Example 1, Scheme A, step b. 

Scheme A. step c: Cis-2-rtrans-r4-a minocvclohexvnaminol-6-f(4-hvdroxv)cvc[ohexvlaminol-9- 
cvclopentvlpurine dihvdrochloride 

Cis-2-[trans-(4-aminocyclohexyI)aniino]-6-[(4-hydroxy)cyclohexylamino]-9-cyclopentylpurine 
dihydrochloride is prepared from cis-2-chloro-6-[(4-hydroxy)cycIohexylamino]-9- 
cyclopentylpurine hydrochloride essentially as described in Example 1, Scheme A, step c. 
CMS (NH3)414(MH*) 
Rf(min.) = 3.25 

Example 146 

(R,SV2-rTrans-(4-aminocvclohe xvnaminol-6-r(l-hvdroxvmethvncvclopentvlaminnl-Q- 

cvclopentvlpurine dihvdrochloride 
Scheme A, step b: fR.SV2-Chloro-6-r ri-hvdroxvmethvncvclopentvIaminol-9-cvclopentvlpurine 

(R,S)-2-Chloro-6-[(l-hydroxymethyl)cyciopentylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, (R,S)-2-hydroxymethyl- 1-aminocyclopentane, and 
triethylamine essentially as described above in Example I, Scheme A, step b. 
Scheme A. s tep c: rR.SV2-rTrans-r4-aminocvclohexvnaminQl-6-rn- 
hvdroxvmethvl)cvclope ntvlamino1-9-cvclopentvlpurine dihvdrochloride 

(R.S)-2-[TransK4-aniinocyclohexyl)amino]-6-[(l-hydroxymethyl)cyclopentylamino]-9- 
cyclopentylpurine dihydrochloride is prepared from (R,S)-2-chloro-6-[(l- 
hydroxymethyl)cyclopentylamino]-9-cyclopentylpurine essentially as described in Example 1, 
Scheme A, step c. 
CMS (NH3)414 (MH*) 
Rf(min.) = 3.27 

Example 147 

2-rTrans-(4-aminocvclohexv»amin o1-6-(2.4-dichlorophenvlhvdra2inn)-Q-rvclopentvlpurine 

dihvdrochloride 
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Scheme A. step b: 2-Chloro-6-f2.4-dichlorophenvlhvdra2ino)-9-cvclopentvlourinc 
2-Chloro-6-(2,4-dichlorophenylhydrazino)-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopenlylpurine, 2,4-dichlorophenylhydrazine, and triethylamine essentially as described 
above in Example 1, Scheme A, step b. 
5 Scheme A. step c: 2-rTrans-(4-aminocvclohexvnamino1-6-(2.4'dichlorophenvihvdrazino)-9- 
cvclopentvlpurine dihvdrochloride 

2-[Trans-(4-anunocyclohexyl)anuno]-6-(2,4-dichlorophenylhydrazino)-9-cyclopentylpurine 
dihydrochloride is prepared from 2-chloro-6-(2,4-dichlorophenylhydrazino)-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
10 CIMS(NH3)475 (MH*) 
Rf(niin.) = 3.49 

Example 147 -a 

2-rrrans-f4-aniinocvclohexvl)aniinoV6-r4-ri-fl-naphthvnmethvnpiperidinvlamino1-9- 

cvclopentvlpurine trihvdrochloride 

15 Scheme B. step a: 4-Carboxamide-l-n-naphthvl')methvlpiperidine 

4-Carboxamide-l-(l-naphthyl)methyIpiperidine may be prepared from isonipecotamide and 1- 
(chloromethyl)naphthalene (available from Aldrich Chemical Company) essentially as 
described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-amino-l-f 1-naphthvi^methvIpiperidine 

20 4- Amino- 1 -( l-naphthyl)methylpiperidine is prepared from 4-carboxamide-l-( 1- 

naphthyOmethylpiperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A. step b: 2-Chloro-6-f4-l-n-naphthvnmethvnpiperidinvlamino1-9-cvclopentvlpurine 
2-Chloro-6-[4-l-(l-naphthyl)methyl]piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(l-naphthyl)methylpiperidine, and triethylamine 

25 essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-[Trans-(4-aminocvclohexvl)anuno1-6-f4-f l-fl- 
naphthvnmethvnpiperidinvlaminol-9-cvclopentvlpurine trihvdrochloride 
2-[Trans-(4-aniinocyclohexyl)aniino]-6-[4-[l-(l--naphthyl)methyl]piperidinylaniino]-9- 
cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-l-(l- 

30 naphthyi)methyl]piperidinylaniino]-9-cyclopentylpurine essentially as described in Example 1. 
Scheme A, step c. 
APCI: 539 (M*') 
(min.) = 2.33 
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Example 147-b 

2-rTrans-f4-aminocvclohexvl)amino1-6-r4-ri-(2-trifluoromethvlbenzvniDi^^ 

cvclopentvlpurine trihvdrochloride 
Scheme B, step a: 4-Carboxamide-i-(2-trifluoromethylbenzyl)piperidine 
5 4-Carboxamide- 1 -(2-trifluoromethylbenzy l)piperidine may be prepared from isonipecotamide 
and 2-(trifluoromethyl)benzyl bromide (available from Aldrich Chemical Company) essentially 
as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-amino-l-(2-trifluoromethvlbenzvnpiperidine 
4- Amino- 1 -(2-trifluoromethylbenzy i)piperidine is prepared from 4-carboxamide- 1 -(2- 
10 trifluoromethylbenzyl)piperidine essentially as described above in Example 38, Scheme B, step 
b. 

Scheme A. step b: 2-Chloro-6-r4-ri-(2-trifluoromethvlbenzvnipiDeridinvlamino1-9- 
cvclopentvlpurine 

2-Chloro-6-[4-[l-(2-trifluoromethylbenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared 
1 5 from 2,6-dichloro-9-cyclopenty Ipurine, 4-amino- 1 -(2-trifluoromethylbenzyl)piperidine, and 

triethylamine essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTranS'(4-aminocvclohexvnamino1-6-r4-f l-(2- 

trifluoromethvlbenzvmpiperidinvlamino1-9-cvclopentvlpurine trihvdrochloride 

2-[Trans-(4-aniinocyclohexyl)anuno]-6-[4-[l-(2-trifluoromethylbenzyl)]-piperidinyianiino]-9- 
20 cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(2- 

trifluoromethylbenzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in 

Example 1, Scheme A, step c. 

APCI: 557 (M*^) 

Rf (min.) = 2.29 
25 Example 147-c 

2-rTrans-(4-aminocvclohexvnamino1-6-r4-ri-G.5-dimethoxvben2vnipiperidinvlamino1-9- 

cvclopentvlpurine trihvdrochloride 

Scheme B, step a: 4-Carboxamide-l-(3,5-dimethoxylben2yl)piperidine 

4-Carboxamide-l-(3,5dimethoxybenzyl)piperidine may be prepared from isonipecotamide and 
30 3.5-dimethoxybenzyl chloride (available from Aldrich Chemical Company) essentially as 

described above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-amino- 1-f 3. 5-dimethoxvbenzvDpiperidine 
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4-Amino-l-(3,5-dimethoxybenzyl)piperidine is prepared from 4-carboxainide-l-(3,5- 
dimethoxybenzyI)piperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A, step b: 2-Chloro-6-r4-f l-(3.5-dimethoxvbenzvniDiDeridinvlaminol-9- 
cvciopentvlpurine 

5 2-Chloro-6-[4-[l-(3,5-dimethoxybenzyl)]piperidinylamino]-9-cycIopentylpurine is prepared 
from 2,6-dichloro-9 -cyclopentylpurine, 4-amino-l-(3,5-dimethoxybenzyl)-piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 
Scheme A. stepc: 2-rTrans-(4-aminocvclohexvnaminol-6-r4-ri-G.5-dimethoxy- 
benzvmpiperidinvlaminol-9-cvclopentvlpurine trihvdrochloride 

1 0 2-[Trans-(4-aminocyclohexyl)amino]-6-[4-[ 1 -(3,5-dimethoxybenzyl)]piperidinylamino]-9- 
cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(3,5-dimethoxy- 
benzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme 
A, step c. 
APCI: 549 (M*^) 

15 (min.) = 2.27 

Example 147-d 
2-rTrans-f4'aminocvclohexvnaminol-6-r4-fl-r3.5- 
bis(trifluoromethvnbenzvmpiperi dinvlamino1-9-cvciopentvipurine trihvdrochloride 
Scheme B, step a: 4-Carboxamide-l-(3.5-bis-trifluoromethylbenzyl)piperidine 
20 4-Carboxamide- 1 -(3,5-bis-trifluoromethylbenzyl)piperidine may be prepared from 

isonipecotamide and bis(3,5-trifluoromethyl)benzyI bromide (available from Aldrich Chemical 
Company) essentially as described above in Example 38. Scheme B, step a. 
Scheme B. step b: 4-amino-l-(3.S-bis-trifluoromethvlbenzvnpiperidine 
4-Amino-l-(3,5-bis-trifluoromethylbenzyl)piperidine is prepared from 4-carboxamide-l-(3,5- 
25 bis-trifluoromethylbenzyl)piperidine essentially as described above in Example 38, Scheme B. 
step b. 

Scheme A. step b: 2-Chloro-6-r4-ri-(3.5-bis-t rifluoromethvlbenzvnipiperidinvlamino]-9- 
cvclopentvlpurine 

2-Chloro-6-[4-[l-(3,5-bis-trifluoromethylbenzyl)]piperidinylamino]-9-cyclopentylpurine is 
30 prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(3 ,5-bis- 

trifluoromethylbenzyOpiperidine, and triethylamine essentially as described above in Example 1. 
Scheme A, step b. 

Scheme A. step c: 2 -rTrans-(4-aminocvclohexvnamino1-6-r4-ri-r3.5-hi<;- 
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rtrifluoromethvlbenzvmpiperidinvtamino1-9-cvclopentvlpurine trihvdrochloride 
2-[Trans-(4-aininocyclohexyl)amino]-6-[4-[l-[3.5-bis(trifluoromethyl)bei^ 
piperidinylainino]-9-cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l- 
bis(3,5-trifluoromethyl)benzyl)]piperidinylaxmno]-9-cyclopentylpurine essentially as described 
5 in Example 1, Scheme A, step c. 
APCI: 625 (M"*) 
(min.) = 2.37 

Example 147-e 

2-rrrans-(4-aminocvclohexvl)aniino1-6-r4-ri-f2,3-difluoroben2vmpiperidinvlamino1-9- 

10 cvclopentvlpurine trihvdrochloride 

Scheme B, step a: 4-Carboxamide-l-(2,3-difluorobenzyl)piperidine 
4-Carboxamide-l-(2,3-difluorobenzyl)piperidine may be prepared from isonipecotamide and 
2,3-difluorobenzyl bromide (available from Aldrich Chemical Company) essentially as 
described above in Example 38, Scheme B, step a. 

15 Scheme B. step b: 4-amino-l-f2.3-difluorobenzvnpiperidine 

4-Amino-l-(2,3-difluorobenzyl)piperidine is prepared from 4-carboxamide-l-(2»3- 
difluorobenzyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A, step b: 2-Chloro-6-r4-ri-(2,3-difluorobenzvmpiperidinvlaminol-9- 
cvclopentvlpurine 

20 2-Chloro-6-[4-[ 1 -(2,3-difluorobenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared from 

2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2,3-difluorobenzyl)piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 

Scheme A, step c: 2-rTrans-r4-aminocvciohexvnamino1-6-r4-ri-f2.3-difluorobenzvni- 

piperidinvlamino1-9-cvclopentvlpurine trihvdrochloride 
25 2-[Trans-(4-arainocyclohexyl)amino]-6-[4-[l-(2,3-difluorobenzyl)]piperidinylamino]-9- 

cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(2,3-difluoro- 

benzyl)]piperidinylaniino]-9-cyclopentylpurine essentially as described in Example 1, Scheme 

A, step c. 

APCI: 525 (M**) 
30 (min.) = 2.26 

Example 147-f 

2-rTrans-(4-aminocvclohexvnamino1-6-r4-ri-f2.5-difluorobenzvnipiperidinvlamino1-9- 

cvclopentvlpurine trihvdrochloride 
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Scheme B. step a: 4-Carboxamide-l-(2.5-difluorobenzvnpiperidine 
4-Carboxainide-l-(2,5-difluorobenzyl)piperidine may be prepared from isonipecotamide and 

2.5- difluoroben2yl bromide (available from Aldrich Chemical Company) essentially as 
5 described above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-amino-l-f2.5'difluorobenzvnpiperidine 
4-Amino-l-(2,5-difluorobenzyl)piperidine is prepared from 4-carboxamide-l-(2,5- 
difluorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A. step b: 2-Chloro-6-f4-r 1 -(2.5-difluorobenzvmpiperidinvlaniinol-9- 
10 cvclopentvlpurine 

2-ChlorO"6-[4-[l-(2,5-difluorobenzyl)]piperidinylaniino]-9-cyclopentylpurine is prepared from 

2.6- dichloro-9-cyclopentylpurine, 4-amino-l-(2,5-difluorobenzyl)piperidine. and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvl)amino1-6-r4-ri-f2.S-difluorobenzvl)l- 

15 piperidinvlaminol-9-cvclopentvlpurine trihvdrochloride 

2-[Trans-(4-aniinocyclohexyl)aniino]-6-[4-[l-(2,5-difluoroben2yl)]piperidinylanu 
cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(2,5-difluoro- 
benzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme 
A, step c. 

20 APCI: 525 (M**) 
Rf (min.) = 2.26 

Example 147-g 

2-rTrans-f4-aminocvclohexvnamino1-6-f4-fl-G.5-difluorobenzvnipiperidinvlamino1-9- 

cvclopentvlpurine trihvdrochloride 
25 Scheme B. step a: 4*Carboxamide-l-(3.5-difluorobenzvl)piperidine 

4-Carboxamide-l-(3,5-difluorobenzyl)piperidine may be prepared from isonipecotamide and 

3,5-difluoroben2yl bromide (available from Aldrich Chemical Company) essentially as 

described above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-aniino-l-f3.5-difluorobenzvnpipcridine 
30 4-Amino-l-(3,5-difluorobenzyl)piperidine is prepared from 4-carboxamide-l-(3.5- 

difluorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 

Scheme A. step b: 2-Chloro-6-r4-ri-r3.S-difluorobenzvmpiperidinvlaminol-9- 

cvclopentvlpurine 



wo 99/43675 



PCT/US99/03450 



167 

2-Chloro-6-[4-[l-(3,5-difluorobenzyl)]piperidinylamino]-9-cyciopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3,5-difluorobenzyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2'rTrans-f4-aminocvclohexvnamino1-6-r4-f l-G.5-difluorobenzvl'n- 
5 piperidinvlamino1-9-cvclopentvlDurine trihvdrochloride 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-[l-{3,5-difluorobenzyl)]piperidinylamino]-9- 
cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(3,5-difluoro- 
benzyl)]piperidinylamino]-9-cycIopentylpurine essentially as described in Example 1, Scheme 
A, step c. 
10 APCI: 525 (M**) 
Rf (min.) = 2.25 

Example 147-h 

2-rrrans-(4-aniinocvclohexvnaminol-6-r4-ri-(2,4-difluorobenzvl)lpiperidinvlanunoV9- 

cvclooentvlDurine trihvdrochloride 
15 Scheme B. step a: 4-Carboxamide-l-(2.4-difluorobenzvnDiperidine 

4-Carboxamide-l-(2,4-difluorobenzyl)piperidine may be prepared from isonipecotamide and 

2,4-difluorobenzyl bromide (available from Aldrich Chemical Company) essentially as 

described above in Example 38, Scheme B, step a. 

Scheme B> step b: 4-amino-l-f2,4-difluorobenzvnpipcridine 
20 4-Aniino-l-(2,4-difluorobenzyl)piperidine is prepared from 4-carboxamide-l-{2,4- 

difluorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 

Scheme A, step b: 2-Chloro-6-r4-ri-f2.4-difluorobenzvmpiperidinvlamino1-9- 

cvclopentvlpurine 

2-Chloro-6-[4-[l-(2,4-difluorobenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared from 
25 2,6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(2,4-difluorobenzyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaminoV6-r4-ri-(2.4-difluorobenzvni- 
piperidinvlaminol-9-cvclopentvipurine trihvdrochloride 

2-[Trans-(4-anunocyclohexyl)amino]-6-[4-[l-(2,4-difluorobenzyl)]piperidinylamino]-9- 
30 cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[ l-(2,4-difluoro- 

benzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme 
A, step c. 
APCI: 525 (M**) 
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Rf (min.) = 2.25 

Example 147-i 

2-ITrans-(4-anunocvclohexvnamino1-6-r4-ri-G-methvlbenzvnipipcridinvla 
cvclopentvlpurine trihvdrochloride 
5 Scheme B. step a: 4-Carboxamide-l-(3-methvlbenzvnpiperidine 

4-Carboxamide-l-(3-methylbenzyl)piperidine may be prepared from isonipecotamide and 3- 

methylbenzyl bromide (available from Aldrich Chemical Company) essentially as described 

above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-amino-l-(3-methvlbenzvl)piperidine 
1 0 4- Amino- 1 -{3-methylbenzy Opiperidine is prepared from 4-carboxamide- 1 -(3- 

methylbenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 

Scheme A. step b: 2-Chloro-6-r4-ri-f3-mcthvlbenzvil1piperidinvlamino1-9-cvcloDentvlpurine 

2-Chloro-6-[4-[l-(3-methylbenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 

dichloro-9-cyclopentylpurine, 4-amino-l-(3-methylbenzyl)piperidine, and triethylamine 
15 essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvl')aminol-6-r4-ri-(3-methvlbenzvi)l- 

piperidinvlamino1-9-cvclopentvlpurine trihvdrochloride 

2-[Trans-(4-aniinocyclohexyl)aniino]-6-[4-[l-(3-meihylbenzyl)]piperidinyIaniino]-9- 
cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(3-methylbenzyl)]- 
20 piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
APCI: 503 (M*') 
Rf (min.) = 2.24 

Example 147-i 

2-fTrans-f4-aminocvclohexvnamino1-6-r4-ri-r3-fluorobenzvmpiperidinvlaminol-9- 
25 cvclopentvlpurine trihvdrochloride 

Scheme B. step a: 4-Carboxamide-l-f3-fluorobenzvDpiperidine 

4-Carboxamide-l-(3-fluorobenzyl)piperidine may be prepared from isonipecotamide and 3- 
fluorobenzyl bromide (available from Aldrich Chemical Company) essentially as described 
above in Example 38, Scheme B, step a. 
30 Scheme B, step b: 4-amino-l-f3-fluorobcnzvnpiperidine 

4-Amino-l-(3-fluorobenzyl)piperidine is prepared from 4-carboxamide- 1 -(3- 
fluorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A. step b: 2'Chloro- 6-r4-ri-f3-fIuorobenzvl)1piperidinvlamino1-Q-cvclopentvlpurine 
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2-CMoro-6-[4-[l-(3-fluoroben2yl)]piperidinylaniino]-9-cyciopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino-l-(3-fluorobenzyl)pipcridine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans-f4-aminocvclohexvnaminoV6-r4-ri-f3-fluorobenzvni- 
5 piperidinvlamino1-9-cvcloDentvlpurine trihvdrochloride 

2-[Trans-(4-aniinocyclohexyI)aniino]-6-[4-[l-(3-fluorobenzyl)]piperidinylamino]-9- 
cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(3-fluorobenzyi)]- 
piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
APCI: 507 (M*') 
10 (min.) = 2.25 

Example 147-k 

2-rTrans-( 4-aminocvclohexvnamino1-6-r4-r 1 -r2-fluorobenzvnipiperidinvlaniinol-9- 
cvclopentvlpurine trihvdrochloride 
Scheme B. step a: 4-Carboxamide-l-f2-fluoroben2vl)piperidine 

15 4-Carboxamide-l-(2-fluorobenzyI)piperidine may be prepared from isonipecotamide and 2- 
fluorobenzyl bromide (available from Aldrich Chemical Company) essentially as described 
above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-aniino-l-(2-fluorobenzvnpiperidine 
4-Amino-l-(2-fluorobenzyI)piperidine is prepared from 4-carboxamide-l-(2- 

20 fluorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A. step b: 2-Chloro-6-r4-f l-(2-fluorobenzvl)1piperidinvlaminol-9-cvclopentvlpurine 
2-Chloro-6-[4-[l-(2-fluorobenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentyIpurine, 4-amino-l-(2-fluorobenzyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

25 

Scheme A. step c: 2-[Trans-f4-aminocvclohexvnamino1-6-r4-ri-r2-fluorobenzvm- 
piperidinvlamino1-9-cvclopentvlpurine trihvdrochloride 

2-[Trans-(4-aniinocyclohexyl)amino]-6-[4-[l-(2-fluorobenzyl)]piperidinylaniino]-9- 
cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(2-fluorobenzyl)]- 
30 piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
APCI: 507 (M*^) 
Rf(min.) = 2.22 

Example 147-1 
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2-lTrans-(4-aminocvclohexvl>amino1-6-r4-ri-f4-fluoroben2vnipiDeridinvlamino1-9- 
cvclopentvlpurine trihvdrochloride 
Scheme B. step a: 4-Carfaoxainide-l-(4-fluorobenzvnpiperidine 

4-Carboxamide-l-(4-fluorobenzyI)piperidine may be prepared from isonipecotamide and 4- 
5 fluorobenzyl bromide (available from Aldrich Chemical Company) essentially as described 
above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-amino-l-f4-fluorobenzvl)piperidine 
4-Amino-l-(4-fluorobenzyl)piperidine is prepared from 4-carboxamide-l-(4- 
fluorobenzyOpiperidine essentially as described above in Example 38, Scheme B, step b. 

10 Scheme A. step b: 2-Chloro-6-f4-f l-f4-fluorobenzvmpiDeridinvlamino1-9-cvcloDentvlDurine 
2-ChIoro-6-[4-[l-(4-fluoroben2yI)]piperidinylanuno]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopcntylpurine, 4-amino-l-{4-fluorobenzyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b 
Scheme A. step c: 2-rrrans-(4-aminocvclohexvnamino1-6-r4-ri-f4-fluorobenzvm- 

15 piperidinvlaminoV9-cvclopentvlpurine trihvdrochloride 

2-[Trans-{4-aniinocyclohexyl)anuno]-6-[4-[l-(4-fluorobenzyl)]piperidinylaniino]-9- 
cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(4-fluorobenzyl)]- 
piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
APCI: 507 (M"*) 

20 Rf(min.) = 2.23 

Example 147-m 

2-rTrans-(4-aminocvclohexvnamino1-6-r4-ri-(3->trifluoromethvlbenzvnipiperidinvlaniino1-9- 

cvclopentvlpurine trihvdrochloride 

Scheme B. step a: 4-Carboxamide-l-r3-trifluoromethvlbenzvnpiperidine 
25 4-Carboxamide- 1 -(3-trifluoromethylbenzyl)piperidine may be prepared from isonipecotamide 

and 3-(trifluoromethyl)benzyl bromide (available from Aldrich Chemical Company) essentially 

as described above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-amino-l-f3-trifluoromethvlbenzvnpiperidine 

4-Amino-l-(3-trifluoromcthyIbenzyl)piperidine is prepared from 4-carboxamide-l-(3- 
30 trifluoromethylbenzyl)piperidine essentially as described above in Example 38, Scheme B, step 

b. 

Scheme A, step b: 2-Chloro-6-f4'f l-(3-trifluoromethvlbenzvmpiperidinvlaminol-9- 
cvclopentvlpurine 
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2-Chloro-6-[4-[ l-(3-trifluoromethylbenzyl)]piperidinylainino]-9-cyciopentylpuri is prepared 
from 2,6-dichloro-9-cyclopentylpurine, 4-ainino-l-(3-trifluoromethylbenzyl)piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A. step b. 
Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaminoV6-f4-f l-f3- 
5 trifluoromethvlbenzvmpiperidinvlamino1-9'CvclopentvlDurine trihvdrochloride 

2-[Trans-(4-anunocyclohcxyl)aniino)-6-[4-[I-(3-trifluoromethylbenzyl)]-piperidinylan^ 
cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(3- 
trifluoromethylbenzyl)]piperidinylamino]-9'<:yclopentylpurine essentially as described in 
Example U Scheme A, step c. 
10 APCI: 557 (M*') 
Rf(min.) = 2.31 

Example 147-n 

2-rTrans-f4-anii nocvclohexvnaminol-644-ri-f2-chloro-6-fluorobenzvniDiperidinvlamino1-9> 

cvclopentvlpurine trihvdrochloride 
15 Scheme B. step a: 4-Carboxamide-l-(2-chloro-6'fluorobenzvnpiperidine 

4-Carboxamide-l-(2-chloro-6-fluorobenzyI)piperidine may be prepared from isonipecotamide 

and 2-chloro-6-fluorobenzyi chloride (available from Aldrich Chemical Company) essentially as 

described above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-amino-l-r2-chloro-6-fluorobcnzvnpiperidine 
20 4- Amino- 1 -(2-chloro-6-fluorobenzyl)piperidine is prepared from 4-carboxamide- 1 -(2-chloro-6- 

fluorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 

Scheme A. step b: 2-Chloro-6-r4-f l-(2-chloro-6-fluorobenzvnipiperidinvlaminoV9- 

cvclopentvlpurine 

2-Chloro-6-t4-[l-(2-chIoro-6-fluorobenzyl)]piperidinylamino]-9-cycIopentylpurine is prepared 
25 from 2,6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(2-chloro-6-fluorobenzyl)piperidine. and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rrrans-f4-aminocvclohexvnaminol-6-f4-ri-r2-chloro-6- 
fluorobenzvmpiperidinvlaminol-9-cvclopentvlpurine trihvdrochloride 

2-[Trans-(4-aniinocyclohexyl)aniino]-6-[4-[l-(2-chloro-6-fluorobenzyl)]-piperidinylamino]-9-- 
30 cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[ 1 -(2-chloro-6- 

fluorobenzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, 
Scheme A, step c. 
APCI: 541 (M*') 
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Rf(min.)=:2.22 

Example 147-o 

2-rTrans-(4-aminocvclohexvnamino1-6-r4-fl-G.4-dichlorobenzvnipiperidinvlam^ 

cvclopentvlpurine trihvdrochloride 
5 Scheme B. step a: 4-Carboxainide'l-f3.4-dichlorobenzvl)piperidin e 

4-Carboxainide-l-(3,4-dichlorobenzyl)piperidine may be prepared from isonipecotamide and 
3,4-dichloroben2yl chloride (available from Aldrich Chemical Company) essentially as 
described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-amino-l-(3.4-dichlorobenzvl)piperidine 
10 4-Amino-l-(3,4-dichloroben2yl)piperidine is prepared from 4-carboxamide-l-{3.4- 

dichIorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A. step b: 2-Chloro-6-r4-ri-n.4-dichlorobenzvnipiperidinvlamino1-9- 
cvclopentvlpurine 

2-Chloro-6-[4-[l-(3,4-dichlorobenzyl)]piperidinylamino]-9-cyciopentylpurine is prepared from 
15 2,6-dichloro-9-cyciopentylpurine, 4-aniino-l-(3,4-dichlorobenzyl)piperidine, and triethylaminc 
essentially as described above in Example 1, Scheme A, step b. 
Scheme A. stepc: 2-rTrans-(4-aminocvclohexvnamino1-6-f4-ri'f3.4-dichlorobenzvm- 
piperidinvlamino1-9-cvclopentvlpurine trihvdrochloride 

2-[Trans-(4-aniinocycIohexyi)amino]-6-[4-[l-(3,4-dichlorobenzyl)]piperidinylamino]-9- 
20 cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[ l-(3,4-dichloro- 

benzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example U Scheme 

A, step c. 

APCI: 557 (M**) 

Rf(min.) = 2.33 
25 Example 147'p 

2-rTrans-(4-a minocvclohexvnaminol-6-r4-ri-f2-naphthvnmethvl1piperidinvlamino1-9- 

cvclopentvlpurine trihvdrochloride 

Scheme B. step a: 4-Carboxamide-l-f2-naphthvnmethvlpiperidine 

4-Carboxamide-I-(2-naphthyl)methylpiperidine may be prepared from isonipecotamide and 2- 
30 (chloromethyl)naphthalene (available from Aldrich Chemical Company) essentially as described 
above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-amino-l-f2-naphthvnmethvlpiperidine 
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4-Amino-l-(2-naphthyl)methylpiperidine is prepared from 4-carboxamide-l-(2- 
naphthyOmethylpiperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A. step b: 2-Chloro-6-r4-l'f2-naphthvnmethvllpiperidinvlamino]-9-cvclopentvlpu^ne 
2-Chloro-6-[4-l-(2-naphthyl)methyl]piperidinylaniino]-9-cyclopentylpurine is prepared ftom 
5 2,6-dichloro-9-cyciopentylpurine, 4-amino- 1 -{2-naphthyl)methylpiperidine, and triethylamine 
essentially as described above in Example 1» Scheme A, step b. 
Scheme A. step c: 2-fTrans-f4-aminocvciohexvllamlno1-6-r4-fl-f2- 
naphthvnmethvllpiperidinvlamino1-9-cvcloDentvlDurine trihvdrochloride 

2-[Trans-{4-aniinocyclohexyl)aniino]-6-[4-[l-(2-naphthyl)methyl]piperidinylamino]-9- 
10 cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-(4- 1 -(2- 

naphthyl)methyl]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, 

Scheme A, step c. 

APCI: 539 (M*^) 

Rf(min,) = 2.30 
15 Example 147-q 

2-fTrans-f4-aminocvclohexvnamino1-6-r4-ri-r2-methoxvbenzvnipiperidinvlaminol-9- 

cvclopentvlpurine trihvdrochloride 

Scheme B. step a: 4-Carboxamide-l-(2-methoxvbenzvDpiperidine 

4-Carboxamide-l-(2-methoxybenzyl)piperidine may be prepared from isonipecotamide and 2- 
20 methoxybenzyl bromide (available from Aldrich Chemical Company) essentially as described 
above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-amino- l-(2"methoxvbenzvnDiperidine 
4-Amino-l-(2-methoxybenzyl)piperidine is prepared from 4-carboxamide-l-(2- 
methoxybenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
25 Scheme A. step b: 2-ChlorO'6-r4-ri-f2-methQx vbenzvmpiperidinvlaminol-9-cvclopentvlpurine 
2-Chloro-6-[4-[l-(2-methoxybenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino- l-(2-methoxybenzyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
Scheme A. stepc: 2-rTrans-r 4-aminocvclohexvnamino1-6-r4-ri-f2-methoxvbenzvm- 
30 pipcridinvlaminol-9-cvclopentvlpurine trihvdrochloride 

2-[Trans-(4-aniinocyclohexyl)amino]-6-[4.[l-(2-methoxybenzyl)]piperidinylamino]-9- 
cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l.(2-methoxybenzyl)]- 
piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
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APCI:519 (M*') 
Rf(inin.) = 2.19 

Example 147-r 

2-rTrans-f 4-aininocvclohexvnaminol-6-r4-r 1 ■r2,5-dichlorobenzvmDiDeridinvlaminol-9- 
5 cvclopentvlpurine trihvdrochloride 

Scheme B, step a: 4-Carboxainide-Uf2.5-dichlorobcnzvnpiperidine 
4-Carboxamide-l-(2,5-dichlorobenzyl)piperidine may be prepared from isonipecotamide and 

2.5- dichlorobenzyl chloride (available from Lancaster) essentially as described above in 
Example 38, Scheme B, step a. 

10 Scheme B. step b: 4-amino-l-(2.5-dichlorobenzvnpiperidine 

4.Amino-l-(2,5-dichlorobenzyl)piperidine is prepared from 4-carboxamide- 1.(2,5- 
dichIorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A. step b: 2-Chloro-6-r4-ri-f2.5-dichlorobenzvmpiperidinvlamino1-9- 
cvclopentvlpurine 

1 5 2-Chloro-6-[4-[ 1 -(2,5-dichlorobenzy l)]piperidinylamino]-9-cyciopentylpurine is prepared from 

2.6- dichloro-9-cyclopentylpurine, 4-amino-l-(2,5-dichlorobenzyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvnamino1-6-r4-ri-r2,5-dichlorobenzvni- 
piperidinvlamino1-9-cvclopentvlpurine trihvdrochloride 

20 2-[Trans-(4-aniinocyclohexyl)aniino]"6-[4-[l-(2,5-dicWorobenzyl)]piperidinylamino].^^ 

cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(2,5-dichloro. 

benzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme 

A, step c. 

APCI: 557 (M^*) 
25 Rf(min.) = 2.22 

Example 147-s 

2-rTrans-f4-anunocvclohe xvnaniino1-6-r4-fl-cvclohexvlmethvnpiperidinvlamino1-Q^ 

cvclopentvlpurine trihvdrochloride 
Scheme B. step a: 4-Carboxamide-l-cvclohexvlmethvlpiperidine 
30 4.Carboxamide- 1 -cyclohexylmethylpiperidine may be prepared from isonipecotamide and 

cyclohexylmethyl bromide (available from Aldrich Chemical Company) essentially as described 

above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-amino-l-cvclohexvlmethvlpiperidine 
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4-Amino-l-cyclohexylmethyIpipcridine is prepared from 4-carboxamide-l- 

cyclohexylmethylpiperidine essentially as described above in Example 38, Scheme B, step b. 

Scheme A. step b: 2*Chloro-6-f4-n-cvclohexvlmethvnpiperidinvlanunol-9-cvcloDentvipurine 

2-Chloro-6-[4-(l-cyclohexylmethyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 
5 dichloro-9-cyclopentylpurine, 4-amino- 1-cyclohexyimethylpiperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 

Scheme A, step c: 2-[Trans-(4-anunocyclohexyl)amino]-6-[4-(l- 

cyclohexylmethyi)piperidinylamino]-9-cyclopentylpurine trihydrochloride 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -cyclohexylmethyl)piperidinylamino]-9- 
10 cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-(l- 

cyclohexylmethyl)piperidinylamino]-9-cyclopentylpurine.essentially as described in Example 1, 

Scheme A, step c. 

APCI: 495 (M**) 

Rf(min.) = 2.25 
15 Example 147-t 

2-rrrans-(4-aminocvclohexvl)aniinoV6-r4-ri-f2-chloro-4-fluorobenzvDlpiperidinvlani^^ 

cvclopcntvlpurine trihydrochloride 

Scheme B. step a: 4-Carboxamide-l-f2-chloro-4-fluorobenzvl)piperidine 

4-Carboxamide-l-(2-chloro-4-fluorobenzyl)piperidine may be prepared from isonipecotamide 
20 and 2-chloro-4-fluoroben2yl chloride (available from Lancaster or Acros) essentially as 

described above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-amino-l-f2-chloro-4-fluorobenzvnpiperidine 

4-Amino-l-(2-chloro-4-fluorobenzyl)piperidine is prepared from 4-carboxamide-l-(2-chloro-4- 
fluorobenzyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
25 Scheme A. step b: 2-Chloro-6-r4-ri-f2-chloro-4-fluorobenzvnipiperidinviamino1-9- 
cvclopentvlpurine 

2-Chloro-6-[4-[ 1 -(2-chloro-4-fluorobenzyl)]piperidinylamino]-9-cyclopentyipurine is prepared 
from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-chloro-4-fluorobenzyl)piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 
30 Scheme A. step c: 2-rrrans-f4-aminocvciohexvnamino1-6-r4-ri-f2-chloro-4- 
fluorobenzvnipiperidinvlaminol-9-cvclopentvlpurine trihydrochloride 
2-[Trans-(4-aniinocyclohexyl)anuno]-6-[4-[l-(2-chloro-4-fluorobenzyl)]-piperidinylanuno] 
cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(2-chloro-4- 
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fluorobenzyl)]piperidinylainino]-9-cyclopentylpurine essentially as described in Example 1, 

Scheme A, step c. 

APCI: 541 (M**) 

Rf (min.) = 2.28 
5 Example 147-u 

2-rrrans-(4-aminocvclohexvlbniinol-6-r 4-ri-(3.4-difluorobenzvnipiDeridinvl^ 

cvclopentvlDurine trihydrochloride 

Scheme B, step a: 4-Carboxamide-l-r3,4-difluorobenzvnpiDeridine 

4-Carboxamide-l-(3,4-difluorobenzyl)piperidine may be prepared from isonipecotamide and 
10 3,4-difluorobenzyI bromide (available from Aldrich Chemical Company) essentially as 

described above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-amino-Nf3.4-difluorobenzvnpiperidine 

4-Amino-l-(3,4-difluorobenzyl)piperidine is prepared from 4-carboxamide-l-(3,4- 

difluorobenzyl)piperidine essentially as described above in Example 38. Scheme step b. 
15 Scheme A. step b: 2-Chloro-6-r4-ri-(3.4-difluorobenzvmpiperidinvlaminQl-Q- 

cvclopentvlpurine 

2-Chloro-6-[4-[l-(3.4-difluoroben2yi)]piperidinylaniino]-9-cyclopentylpurine is prepared fit)m 
2.6-dichloro-9-cyclopentylpurine, 4-amino-l-(3,4-difluorobenzyl)piperidine. and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
20 Scheme A. steoc: 2-nrrans-f4-aminoc vclohexvnanunol-644-ri-f3.4-difluorQbenzvl)1 > 
piperidinvlaminol-9-cvclopentvlpurine trihvdrochloride 

2-[TransK4-aniinocyclohexyl)aniino]-6-[4-[l-(3,4-dinuorobenzyl)]piperidinylamino]-9- 
cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(3,4-difluoro- 
benzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme 
25 A, step c. 

APCI: 525 (M**) 
Rf (min.) = 2.29 

Example 147-v 

2-rTrans-(4-aminocvclohexvnamino1-6-r4-ri -f2.6-diflunrnbenzvnipiperidinvlaminol-9- 
30 cvclopentvl purine trihvdrochloride 
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Scheme B. step a: 4-Carboxainide-l-(2.6-difluorobcnzvl)piperidine 
4-Carboxamide-l-(2,6-difluorobenzyl)piperidine may be prepared from isonipecotamide and 
2,6-difluorobenzyI bromide (available from Aldrich Chemical Company) essentially as 
described above in Example 38, Scheme B, step a. 
5 Scheme B. step b: 4-amino-l-f2.6-difluorobenzvnpiperidine 

4-Amino-l-(2,6-difluorobenzyl)piperidine is prepared from 4-carboxamide-l-(2,6- 
difluorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A. step b: 2-Chloro-6-f4-ri-r2.6-difluorobenzvmpiperidinvlaminol-9- 
cvclopentvlpurine 

10 2-Chloro-6-[4-[ 1 -(2,6-difluorobenzyl)]piperidinylamino]-9-cyciopentylpurine is prepared from 

2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2,6-difluorobenzyl)piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rrranS'(4-aminocvclohexvnamino1-6-r4-ri-(2.6-difluorobenzvl^l- 

piperidinvlaniinol-9-cvclopentvlpurine trihvdrochloride 
1 5 2-[Trans-(4-aminocyclohexy l)amino]-6-[4-[ 1 -(2,6-difluorobenzyl)]piperidinylamino]-9- 

cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(2,6-difluoro- 

benzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme 

A, step c. 

APCI: 525 (M*^) 
20 Rf(niin.) = 2.26 

Example 147-w 

2-rTrans-f4-am inocvclohexvnaminQl-6-r441-f3.5-dichlorobenzvnipiperidinvlaminoV 

cvclopentvlpurine trihvdrochloride 

Scheme B. step a: 4-Carboxamide-l-G.S-dichlorobenzvl)piperidinc 
25 4-Carboxamide- l-(3,5-dichIorobenzyl)piperidine may be prepared from isonipecotamide and 

3,5-dichlorobenzyl chloride (available from Trans Worid Chemicals or Fluorochem Ltd.) 

essentially as described above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-amino-l-f3.5-dichlorobenzvnpiperidine 

4-Amino-l-(3,5-dichlorobenzyl)piperidine is prepared from 4-carboxamide-l-(3,5- 
30 dichlorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 

Scheme A. step b: 2 -Chloro-6-r4-ri-f3.5-dichlorobenzvnipiperidinvlaminol-9- 

cvclopentvlpurine 
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2-(^oro-6-[4-[l-(3,5-dichloroben2yl)]piperidinylamino]-9-cyclopcntyIpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3,5-dichlorobenzyl)pipcridine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. - 
Scheme A. step c: 2-fTrans-f4-aminocvclohexvnaminol-6'f4-ri-f3.5-dichloroben2vl^1- 
5 piperidinvlamino1"9-cvclopentvlpurine trihvdrochloride 

2-[Trans-(4-anunocyclohexyl)aniino]-6-[4-[l-(3,5Hdichlorobenzyl)]piperidinylaniino]-9- 
cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(3.5-dichloro- 
benzyi)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme 
A, step c. 
10 APCI: 557 (M*') 
Rf (min.) = 231 

Example 147-x 

2-rTrans-(4-aminocvclohexv naminol-6-r4-ri-r2,4-dichlorobenzvnipiperidinvlam^ 

cvclopentvlpurine trihvdrochloride 
15 Scheme B. step a: 4-Carboxamide-l-(2,4-dichlorobenzvnpiperidine 

4-Carboxaniide-l-{2,4-dichlorobenzyl)piperidine may be prepared from isonipecotamide and 

2,4-dichlorobenzyl chloride (available from Aldrich Chemical Company) essentially as 

described above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-amino-l-f2.4-dichlorobenzvl)piperidine 
20 4- Amino- 1 -(2,4-dichlorobenzyl)piperidine is prepared from 4-carboxamide- 1 -(2,4- 

dichlorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 

Scheme A. step b: 2-Chloro-6-r4-f l-(2.4-dichlorobenzvnipiperidinvlamino1-9- 

cvclopentvlpurine 

2-Chloro-6-[4-[l-(2,4-dichlorobenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared from 
25 2.6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(2,4-dichloroben2yl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans-f4-aminocvclohexvnamino1-6-r4-ri-f2.4-dichlorobenzvl^1- 
piperidinvlamino1-9-cvclopentvlpurine trihvdrochloride 

2-[Trans-(4-anunocycIohexyl)aniino]-6-[4-[l-(2,4Kiicmorobenzyl)lpiperidinylamino]-9- 
30 cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[ l.(2,4-dichloro- 

benzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme 
A, step c. 
APQ: 557 (M**) 
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Rf(niin.) = 2.31 

Example 147-v 

2-rTrans-(^4-aminocvclohexvnaminol-6-r4-fl-G-chloro-4-methvlbenzvniDiperidin^ 

cvclopentvlpurine trihvdrochloride 
5 Scheme B> step a: 4-Carboxamide-l-f3'Chloro-4-methvlben2vl>piperidine 

4-Carboxamide-l-(3-chloro-4-methylbeiizyl)piperidine may be prepared from isonipecotamide 
and 3-chloro-4-methylbenzyi chloride (available from Pfaltz-Bauer) essentially as described 
above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-amino-l-f3-chloro-4-methvlbenzvnpiperidine 
10 4-Aniino-l-(3-chloro-4-methylbenzyl)piperidine is prepared from 4-carboxamide-l-(3-chloro-4- 
methylbenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A. step b: 2-Chloro-6-r4-ri-G-chloro-4-methvlbenzvnipiperidinvlamino1-9- 
cvclopentvlpurine 

2-Chloro-6-[4-[ 1 -(3-chloro-4-methylben2yl)]piperidinylamino]-9-cyclopentylpurine is prepared 
1 5 from 2,6-dichloro-9-cy clopenty Ipurine, 4-amino- 1 -(3-chloro-4-methylbenzy i)piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 
Scheme A. stepc: 2-rTrans-f4-aniinocvclohexvnamino1-6-f4-f l-f3-chloro-4-methvlbenzvnl- 
pipcridinvlamino^-9■cvclopentvlpurine trihvdrochloride 

2-|Trans-(4-aniinocyclohexyl)amino]-6-[4-[l-(3<hloro-4-methylbenzyl)]piperidinylam 
20 cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4"[ 1 -(3-chloro-4- 

methylbenzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, 

Scheme A, step c. 

APCI: 537 (M**) 

Rf (min.) = 2.25 
25 Example 147-z 

2-rrrans-(4-aminocvclohexvl)aniinol-6-r4-ri-(4-trifluoromethoxvbenzvl)1piperidinvlaniinol-9- 

cvclopentvlpurine trihvdrochloride 

Scheme B. step a: 4-Carboxaniide-l-f4-trifluoromethoxvbenzvl)piperidine 

4-Carboxaniide-l-(4-trifluoromethoxybenzyl)piperidine may be prepared from isonipecotamide 
30 and 4-(trifluoromethoxy)benzyl bromide (available from Aldrich Chemical Company) 

essentially as described above in Example 38, Scheme B. step a. 

Scheme B. step b: 4-amino-l-(4'trifluoromcthoxvbenzvl)piperidine 
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4-Amino-l-(4-trifluoroinethoxybenzyl)piperidine is prepared from 4-carboxainicic-l-(4- 
trifluoromethoxybenzyl)piperidine essentially as described above in Example 38, Scheme B, 
step b. 

Scheme A. step b: 2-Chloro-6-r4-ri-f4-trifluoromethoxvbenzvniDiperidinvlaminol-9- 
5 cvclopentvlpurine 

2-ailoro-6-[4-[l -(4-trifluoromethoxybenzyl)]piperidinylanuno]-9-cyclopentylpurine is prepared 
from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-trifluoromethoxybenzyl)piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rrrans-(4-aminocvclohexvnaminol-6-f4-ri-f4- 
10 trifluoromethoxvbenzvnipiperidinvlamino1-9-cvclopentvlDurine trihvdrochloride 

2-[TransK4-aminocyclohexyl)aniino]-6-[4-[l-(4-trifluoromethoxybenzyl)]-piperidinylamino]-9- 
cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(4- 
trifluoromethoxybenzyI)]piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A. step c. 
15 APCI: 573 (M*') 
Rf (min.) = 2.23 

Example 147-aa 

2-fTrans-r4-aniinoc vclohexvnaminoV6-r4-ri-f2.4-bis-trifluoromethvlbenzvnipiperidinvlamino1- 

9-cvciopentvlpurine trihvdrochloride 
20 Scheme B. step a: 4-Carboxamide-l-r2.4-bis-trifluoromethvlbenzvnpiDeridine 

4-Carboxamide-l-(2,4-bis-trifluoromethylbenzyi)piperidine may be prepared from 

isonipecotamide and bis(2,4-trifluoromethyl)benzyl bromide (available from Aldrich Chemical 

Company) essentially as described above in Example 38. Scheme B, step a. 

Scheme B. step b: 4-amino-l-f2.4-bis-trifluoromethvlbenzvl)piperidine 
25 4- Amino- 1 -(2,4-bis-trifluoromethylbenzyl)piperidine is prepared from 4-carboxamide- 1 -(2,4- 

bis-trifluoromethylbenzyl)piperidine essentially as described above in Example 38, Scheme B. 

step b. 

Scheme A, step b: 2-Chloro-6-r4-ri-r2.4-bis-trifluoromethvlbenzvnipiperidinvlaminol-9- 
cvclopentvlpurine 

30 2-Chloro-6-[4-[ 1 -(2,4-bis-trifluoromethylbenzyl)]piperidinylamino]-9-cyclopentylpurine is 
prepared fix)m 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2,4-bis- 

trifluoromethylbenzyl)]piperidine, and triethylamine essentially as described above in Example 
1 . Scheme A, step b. 
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Scheme A. step c: 2-rTrans-f4-aminocvclohexvl)amino1-6-r4-ri-f2.4-bi$- 
trifluoromethvlbenzvl)1piperidinvlamino1-9-cvclopentvlpurine trihvdrochloride 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-[ 1 -(2,4-bis-trifluoromcthylbeiizyl)]- 
piperidinylainino]-9-cyclopentylpiirine trihydrochioride is prepared from 2-chloro-6-t4-[l-(2,4- 
5 bis-trifluoromcthylbenzyl)]piperidinyiamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 
APCI: 625 (M**) 
R^(min.)= 1.44 

Example 147-ab 

10 2-rrrans-f4-aniinocvclohexvnaminol-6-f4-ri-(2-trifluoromethoxvbenzvnipiDeridinvlaniinol-9- 

cvclopentvlpurine trihvdrochloride 
Scheme B. step a: 4-Carboxaniide-l-(2-trifluoromethoxvben2vi)piperidine 
4-Carboxamide-l-(2-trifluoromethoxybenzyl)piperidine may be prepared from isonipecotamide 
and 2-(trifluoromethoxy)benzyl bromide (available from Fluorochem Ltd.) essentially as 

15 described above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-amino-l-f2-trifluoromcthoxvbenzvDpiperidine 
4-Amino-l-(2-trifluoromethoxybenzyl)piperidine is prepared from 4-carboxamide-l-(2- 
trifluoromethoxyben2yl)piperidine essentially as described above in Example 38, Scheme B, 
step b. 

20 Scheme A. step b: 2-Chloro-6-r4-ri-f2'trifluoromethoxvbenzvnipiperidinvlamino1-9- 
cvclopentvlpurine 

2-ChIoro-6-[4-[ 1 -(2-trifluoromethoxyben2yl)]piperidinyIamino]-9-cyclopentylpurine is prepared 
from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-trifluoromethoxybenzyl)piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 

25 Scheme A. steppe: 2-rTrans-f4-aminocvclohexvnaminol-6-r4-ri'(2- 

trifluoromethoxvbenzvnipiperidinvlaminol-9-cvclopentvlpurine trihvdrochloride 
2-[TransK4-aniinocyclohexyl)amino]-6-[4-[l-(2-trifluoromethoxybenzyl)]-piperidinylaniin 
cyclopentylpurine trihydrochioride is prepared from 2-chloro-6-[4-[l-(2- 
trifluoromethoxybenzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in 

30 Example 1 . Scheme A, step c. 
APCI: 573 (M*') 
Rf (min.) = 2.26 

Example 147-ac 
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2-rTrans-( 4-aminocvclohexvl)arnino1-6-r4-ri-ben2vl^piperidinvlmet^^^ 
cvclopentvlpurine trihydrochloride 
N-Benzvl-4-( aminomethynpiperidine 

N-Benzyl-4-aminomethyIpiperidine is prepared from 4-(aminomethyl)piperidine (available from 
5 Aldrich Chemical Company) as described by L. G. Humber [J. Med. Chem., £, 441-443 (1966)] 
Scheme A. step b: 2-Chloro-6-r4-f l-benzynpiperidinvlmethvlaminol-g-cvclopentvlpurine 
2-Chloro-6-[4-(l-benzyl)piperidinyhnethylamino]-9-cyclopentylpurine is prepared from 2.6- 
dichloro-9-cyclopentylpurine, N-benzyl-4-aminomethylpiperidine, and triethylamine essentially 
as described above in Example I, Scheme A, step b. 
10 Scheme A. step c: 2-rTrans-(4-aminocyclohexvl)amino1-6-r4-n- 

benzvnpir>eridinylmethylaminol-9-cvclopentylpurine trihydrochloride 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-benzyl)piperidinylmcthylamino]-9- 
cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-(l- 
ben2yl)piperidinylmethylamino]-9-cyclopentylpurine essentially as described in Example 1, 
15 Scheme A, stepc. 
APCI: 503 (M**) 
Rf (min.) = 2.24 

Example 147-ad 

2-rrrans-f4-aminocvclohexy namino1-6-r4-ri-G-phenoxvbenzvnipiperidinvlamino1-9- 
20 cvclopentvlpurine trihydrochloride 

Scheme B. step a: 4-Carboxamide-l-r3-phenoxvhenzvnpiperidine 

4-Carboxamide-l-(3-phenoxybenzyI)piperidine may be prepared from isonipecotamide and 3- 

phenoxybenzyl chloride (available from Lancaster) essentially as described above in Example 

38, Scheme B, step a. 
25 Scheme B. step b: 4-amino-l-f3-phenoxvhenzvnpiperidine 

4- Amino- 1 -(3-phenoxyben2yl)piperidine is prepared from 4-carboxamide- 1 -(4- 

phenoxybenzyOpiperidine essentially as described above in Example 38, Scheme B, step b. 

Scheme A, step b: 2-Chloro-6-r4-f l-r3-phe noxvbenzyI^1piperidinvlaminol-9-cvclopentvlpurine 

2-Chloro-6-[4-[l-(3-phenoxybenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared from 
30 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-phenoxybenzyl)piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rrrans-f4-aminocvclQhexy naminoV6-r4-ri-f3-phenQxybenzvni- 

piperidinvlamino1-9-cyclopentvlpurine trihydrochloride 
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2-|Trans-(4-aminocyclohexyl)amino]-6-[4-[l-(3-phenoxybenzyl)]piperidinylar^ 
cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(3-phenoxy- 
benzyl)]piperidinylanuno]-9-cyclopentylpurine essentially as described in Example 1, Scheme 
A, step c. 
5 APCI:581(M**) 
(min.) = 2.35 

The term "neoplastic disease state" as used herein refers to an abnormal state or condition 
characterized by uncontrolled proliferation. Neoplastic disease states include leukemias, 
10 carcinomas and adenocarcinomas, sarcomas, melanomas, and mixed types of neoplasms. 

Leukemias include, but are not limited to, acute lymphoblastic, chronic lymphocytic, 
acute myeloblastic and chronic myelocytic leukemias. 

Carcinomas and adenocarcinomas include, but are not limited to, those of the cervis, 
breast, prostate, esophagus, stomach, small intestines, colon, ovary and lungs. 
15 Sarcomas include, but are not limited to, oesteromas, osteosarcoma, lipoma, lipsarcoma, 

hemangiomas and hemangiosarcoma. 

Melanomas include, but are not limited to, amelanotic and melanotic melanomas. 

Mixed types of neoplasms include, but are not limited to, carcinosarcoma, lymphoid 
tissue type, folicuUar reticulum, cell sarcoma and Hodgkins Disease. 
20 The term "therapeutically effective amounf'of a compound of the formula (I) refers to an 

amount which is effective, upon single or multiple dose administration to the patient, in 
controlling the growth of the neoplasm or metastases of the neoplasm or preventing apoptosis. 
A therapeutically effective amount of a compound of the formula will vary according to the age, 
weight, type of neoplasm to be treated, the combination of other antineoplastic agents, and other 
25 criteria well known to those skilled in the art using standard clinical and laboratory tests and 
procedures. A therapeutically effective amount of a compound of the formula will vary 
according to the type of cell susceptible to apoptosis, the location of the infarct, as well as the 
age, weight and otiier criteria well known to those skilled in the art. 

The term "controlling the growth" of the neoplasm refers to slowing, interrupting, 
30 arresting or stopping die growth of the neoplasm or metastates of the neoplasm. The term 

"controlling die growth" of the neoplasm also refers to killing the neoplasia or metastates of the 
neoplasia. 

An effective amount of a compound of the formula is that amount which is effective. 
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upon single or multiple dose administration to a patient in providing an antineoplastic effect or in 
preventing apoptosis. An "antineoplastic effect" refers to the slowing, interrupting, preventing or 
destruction of further growth of neoplastic cells. 

An effective antineoplastic amount of a compound of the formula can be readily 
5 determined by an attending diagnostician, as one skilled in the art, by the use of known 

techniques and by observing results obtained under analogous circumstances. In determining the 
effective amount, a number of factors are considered by the attending diagnostician, including 
but not limited to, the species of manmial; its size, age and general health; the specific disease 
involved; the degree of or involvement or the severity of the disease; the response of the 

10 individual patient; the particular compound of the formula administered; the mode of 

administration; the bioavailability characteristics of the preparation administered; the dose 
regimen selected; the use of concomitant medication; and other relevant circumstances. 

A further embodiment of the present invention includes a method for the prophylactic 
treatment of a patient at risk of developing a neoplastic disease state comprising administering a 

15 prophylactically effective antineoplastic amount of a compound of the formula. The term "a 
patient at risk of developing a neoplastic disease state" refers to a patient who, because of an 
identified genetic predisposition to neoplasms, had or currently have neoplasms, exposure of 
carcinogenic agents, diet, age or has other risk factors associated with the development of 
neoplastic disease states. Preferred patients at risk of developing a neoplastic disease state 

20 include patients who are positive for oncogenic viruses, are in remission from prior treatment of 
neoplasm(s), use tobacco products or have previously been exposed to carcinogens such as 
asbestos, or are positive for various neoplastic genetic markers. 

Oncogenic viruses are those viruses associated with cancers. For example, Rous sarcoma 
of chickens, Shope rabbit papilloma, murine leukemia viruses are animal viruses recognized as 

25 having a role in development of various cancers. Human papillomavirus is associated with 
genital cancer. Molluscum contagiosum virus is associated with moUuscum contagiosum 
tumors. The JC virus, a human papovirus, is associated witii disorders of reticulendotheiial 
system such as leukemia and lymphoma. Human retroviruses such as human T-cell 
lymphotropic viruses (HTLV) types 1 and 2 are associated with some human leukemias and 

30 lymphomas. Human inmiunodeficiency viruses (HTV) types 1 and 2 are the causes of AIDS. 
Epstein-Barr virus has been associated with various malignancies, including nasopharyngeal 
carcinoma, African Burkitt's lymphoma and lymphomas in immunosuppressed organ transplant 
recipients. 
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Genetic markers such as mutations, rearrangments and the hke in BRCA 1, bcl-l/PRADl. 
cyclin Dl/CCNDl, pi6, cdk4, especially an Arg24Cys mutation, pl6^^^^\ Genetic markers are 
associated with predispositions to various neoplasms. For example, alterations in the BRCA 1 
gene are associated with a higher risk for breast and ovarian cancer. Other genetic markers 
include alterations in the MMSCl gene, which interracts with the MMCAl brain and prostate 
cancer gene, in the CtIP gene, which is linked to the BRACAl gene in breast and ovarian cancer, 
binds to the BRCAl gene and is linked to the El A oncogene pathway, and in the MKK3 gene, 
which is a cell cycle control gene that acts as a tumor supressor in lung cancer by activaung 
apoptosis. Patients at risk of developing a neoplastic disease state also include patients who 
overexpress various cell cycle proteins, including cdk4, cyclins Bl and E. Patients at risk of 
developing a neoplastic disease state include those widi elevated levels of tumor markers. 
Known tumor markers include prostate specific antigen (PSA) and plasma insulin-like growth 
factor- 1 (IGF- 1 ), which are markers for prostate cancer. Nuclear matrix proteins (NMPs) are 
associated with the presence of cancer, particularly bladder and colon cancers. 

An effective amount of a compound of the formula is expected to vary from about 25 
nonograms per kilogram of body weight per day (ng/kg/day) to about 500 mg/kg/day. Preferred 
effective amounts of a compound of the formula is from about 1 p.g/kg/day to about 500 
Mg/kg/day. A more preferred amount of a compound of the formula is from about 1 jig/kg/day to 
about 50 Mg/kg/day. 

A compound of the formula may be administered in any form or mode which makes the 
compound bioavailable in effective amounts. Compounds of the formula may be administered 
by oral or parental routes. Compounds of the formula may be administered orally, 
subcutaneously, intramuscularly, inu-avenously, transdermally, inu-anasally, rectally, ocularly and 
the like. Oral adminisu-ation is preferred. One skilled in the art of preparing pharmacuetical 
formulations may readily determine appropriate forms of a compound of the formula by 
determining particular characteristics of the compound, the disease to be treated, the stage of the 
disease, response of other patients and other relevant circumstances. 

A compound of the formula may be combined with carriers, excipients or other 
compounds to prepare compositions of a compound of the formula. A composition of the 
formula comprise a compound of the formula in admixture or otherwise in association with one 
or more inert carriers. Compositions of the formula are useful, for example, as convenient means 
of making bulk shipments, or for storing, a compound of the formula. An inert carrier is a 
material which does not degrade or otherwise covalently react with a compound of the formula. 
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An inert carrier may be a solid, semi-solid or liquid material. Preferred carriers are water, 
aqueous buffers, organic solvents and pharmaceutically acceptable carriers or excipients. 
Preferred aqueous buffers provide a buffering range at which a compound of the formula does 
not degrade. Preferred buffering ranges are about pH 4 to about pH 9. Preferred organic solvents 
5 are acetonitrile, ethyl acetate, hexane. 

A pharmaceutical composition of a compound of the formula comprises a compound of 
the formula in admixture or otherwise in association with one or more pharmaceutically 
acceptable carrier or excipient. A pharmaceutically acceptable carrier or excipient may be a 
solid, semi-solid or liquid material which can serve as a vehicle or medium for the compound of 
10 the formula. Suitable pharmaceutically acceptable carriers or excipients are well-known to those 
skilled in the art. 

A pharmaceutical composition of a compound of the formula may be adapted for the 
route of administration. A preferred pharmaceutical composition of a compound of the formula is 
a tablet, troche, capsule, elixir, syrup, wafer, chewing gum, suppository, solution or suspension if 
15 the route of administration is oral, parental or topical. 

A preferred oral pharmaceutical composition of a compound of the formula comprises a 
compound of the formula with an inen diluent or with an edible carrier. Preferred forms of oral 
pharmaceutical compositions of a compound of the formula are tablets, troches, capsules, elixirs, 
syrups, wafers, chewing gum, solutions or suspensions. 
20 Preferred pharmaceutical compositions of a compound of the formula contain from about 

4% to about 80% of the compound. Preferred pharmaceutical compositions contain an amount of 
the compound of the formula from about 50 r|g to about 500 fxg; more preferred pharmaceutical 
composition contain an amount of the compound of the formula from about 1 |ig to about 200 

25 A compound of the formula may be administered alone or in the form of a pharmaceutical 

composition in combination with pharmaceutically acceptable carriers or excipients. 

The following abbreviations are used herein: mg, milligram; ng, microgram; r|g, 
nanogram; TEA, triethlyamine; nmiol, millimole: mL, milliliter; C, Celsius; hr, hour; TLC, thin 
layer chromotography; CHjCLj, methylene chloride; MeOH, methanol; EtOH, ethanol; N, 

30 Normal; HCl, hydrogen chloride; TFA, trifluoroacetic acid, DIEA, diisopropylethylamine; RT 
PGR, reverse transcription polymerase chain reaction; HEPES, 4-(2-hydoxyethyl0-l-piperazine 
ethanesulfonic acid); MgCl2. Magnesium chloride; EGTA, ethylene glycol-bis(p- 
aminoethylether)-N,N,N\N'-tetraacetic acid; EDTA, ethylenediaminetetraaceUc acid; DTT, 
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dithiothreitol; MOI, multiplicity of infection; NaF, Sodium flouride; BSA, bovine serum 
albumin; p.o., oral(ly) i.v., intravenous(iy); s.c, subcutaneous(iy). 

EXAMPLE 148 
Cyclin-dependent kinase 4 Assay 
The IC50 values for cdk-4 inhibition were by the following method: 
Substrate: 

Glutathione S-transferase - retinoblastoma fusion protein (GST-Rb) (Kaelin, W. G., Jr.. et al.., 
CdJ 64: 521-532, 1991) was obtained from Dr. William Kaelin. GST-Rb was prepared by 
transformation of £. coli with the plasmid pGEX-Rb (379-928). The transformed bacteria were 
grown overnight to saturation, then diluted in YT broth and incubated at 37*^C for 2 h. The 
protein was induced by incubation with 0.1 mM isopropylthioglycoside for 3 h. Following 
sedimentation by centrifugation, the cells were lysed by sonication in STE buffer (0.1 mM NaCl, 
10 mM Tris, pH 8.0, 1 mM EDTA) containing 10 % sarkosyl. Particulate matter was removed by 
centrifugation and the lysate was incubated with glutathione-Sepharose at 4°C. The beads were 
washed with kinase buffer and then quantitation of Coomassie blue-stained proteins separated by 
SDS-PAGE was performed using a protein standard of known concentration. 
Expression of CDK4/Cvclin Dl in Insect Cells: 

Human cyclin-dependent kinase 4 (cdk4) was cloned by RT PGR using degenerate 
primers based on the published amino acid sequence (Matsushime, H, et al.. Cell . 71: 323-334, 
1992). The cDNA for human cyclin Dl was cloned by RT PGR using genomic DNA from MCF- 
7 cells. The sequence was consistent with the published sequence (Xiong, Y., et al., Cell, 65: 
691-699, 1991.). Both the cDNAs for cdk4 and cyclin Dl were cloned into pFastBac (Life 
Technologies) and recombinant Bacmid DNA containing the cDNAs was produced by site- 
specific transposition using the Bac-to-Bac Baculovirus expression system purchased from Life 
Technologies (catalog # 10359-016). Bacmid DNA was used to transfect Sf9 insect cells to 
produce recombinant virus. Following plaque purification of the virus, the viral preparations 
were amplified until high titer stocks were acheived. Optimum coexpression of the recombinant 
proteins was determined to be acheived with an MOI of 0. 1 for both cdk4 and cyclin Dl at 72 h 
post infection. 

Lysates were prepared by lysis of Sf9 cells coinfected with cdk4 and cyclin Dl in 50 
mM HEPES. pH 7.5, 10 mM MgClj, 1 mM DTT. 0.1 mM phenylmethylsulfonyl fluoride, 5 
^ig/ml aprotinin, and 5 ^g/ml leupeptin using a PARR bomb under 500 p.s.i nitrogen pressure for 
5 min at 4°C, Insoluble material was sedimented at 10,000 x g for 20 min at 4°C. Glycerol was 
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added to the supernatant to 10 % and stored at -80^C in aliquots. 
Kinase Assay: 

Pre-wet Millipore Multiscreen 96-weli filter plates (0.65 jim Durapore filters) with 200 \il 
kinase buffer (50 mM HEPES, pH 7.5. 10 mM MgCl2, 1 mM EGTA). GST-Rb (0.5 ^g) bound 
5 to glutathione-Sepharose beads is Kdded in 50 \Jd per well and the solution removed by 

application of vacuum. The assay contains 50 mM Hepes» pH 7.5. 10 mM MgCli, I mM EDTA, 
1 mM DTT, 1 mM EGTA, 10 mM P-glycerophosphate. 0. 1 mM sodium orthovanadate, 0.1 mM 
NaF. 0,25 % BSA, 10 \iM ATP and 0.25 ^tCi of [7^^P]-ATP. Add 0.1 cdk4/cyclin Dl (insect 
cell lysate) to initiate assay. Incubate 30 min at 37^C. Terminate reaction by filtration on 
10 Millipore Vacuum Manifold. Wash four times with TNEN (20 mM Tris, pH 8.0. 100 mM Na CI, 
ImM EDTA, 0.5 % nonidet P-40). After drying the plates at room temperature, the filter plates 
were placed in adapter plates (Packard) and 40 ^.1 of Microscint-O® (Packard) was added to each 
well. Top Seal A film was used to cover the plates before counting in a Top Count Scintillation 
Counter. 

15 The results are provided in Table 1 . 

EXAMPLE 149 
cdk-2 Inhibhion Studies 
The IC50 values for CDK-2 inhibition were determined by the following method: 
Cvclin-Dependent Kinase 2 Assay 
20 Substrate: GST-Rb as described above for cdk4/cvclin Dl 
Expression of CDK2/Cvclin E in Insect Cells: 

Recombinant baculoviruses for human cdk2 and cyclin E were obtained from Dr. David 
Morgan at UC, Berkeley (Desai, D. et al. Molec. Biol. Cell, 3:571-582, 1992). Optimum 
coexpression in insect cells was obtained at MOFs of 0.1 and 1.0 for cdk2 and cycHn E, 
25 respectively, at 72 h post infection. 
Kinase Assay: 

Assay conditions for cdk2/cyclin E were identical to those for cdk4/cyclin Dl including 
the substrate. The concentration of recombinant cdk2/cyclin E in the assay was 0. 1 ^g per 100 ^il 
assay. Incubation was for 30 min at 30**C. 
30 The results are provided in Table 1 . 

Example 150 
Cdk7/Cvclin H Assay Protocol 
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Substrate: Peptide substrate H.N-RR RfYSPTSPSl^-COOH based on sequence of CTD of RNA 
polymerase II. 

Expression of CDK7/Cvclin H in insect cells: 

Human cdk7 was cloned by reverse transcription PGR. The sequence was consistent with that 
reported by Tassan, J. P., et al„ J. Cell Biol . 127: 467-478, 1994 and Darbon, J. M, et al. 
Oncogene, 9: 3127-3138, 1994. The cDNA for cyclin H was also cloned by reverse transcription 
PGR and the sequence was consistent with that reported by Fisher & Morgan, Cell, 78: 713-724, 
1994.Recombinant Bacmid DNA and viral stocks were prepared as described above for cdk4 and 
cyclin Dl. Optimum coexpression was achieved at MOFs of 1 and 2 for cdk7 and cyclin H, 
respectively at 48 h post infection. 
Kinase Assav: 

The assay measures the phosphorylation of a peptide substrate (based on the C-terminal domain 
of RNA polymerase 11) by cycUn-dependent kinase 7 which is activated by cyclin H. [^^P]- 
phosphate is transferred from [y^P]-ATP to the peptide substrate by the enzyme. The assay is 
run in 96-well V-bottom plates, then following termination the reaction is transferred to 96-well 
Millipore Multiscreen phosphocellulose filter plates. The peptide is retained on the 
phosphocellulose membrane after washing with a phosphoric acid solution. 
Method: 

Enzyme assay is run in 96-well V-bottom plates in a total volume of 100 ^1. 

Assay contains 15 ^iM ATP, 0.5 \iCi [y^^PJ-ATP, 50 mM Hepes, pH 7.5, 10 mM MgCl^. 1 mM 

EDTA, 1 mM DTT, 10 mM p-glycerophosphate, 0.1 mM sodium orthovanadate, 0.1 mM NaF, 

10 \iM peptide substrate. To initiate the assay, 0.125 ng cdk7 and cyclin H (insect cell lysate) is 

added. Incubation is for 5 min at 24'*C. Reaction is terminated by addition of 40 cold 300 mM 

phosphoric acid to each sample. Contents of V-bottom wells were then transferred to a MiUiporc 

96.well phosphocellulose filter plate. After sitting for 15 min at room temperature vacuum was 

applied to the filter plate and the wells were washed 4 x with 100 |Lil of cold 75 mM phosphoric 

acid. After removal of the underdrain assembly, filters were dried completely, placed in 

Multiscreen microplate adapters, and 40 |il of Micro-Scint O added to each well. Plates were 

covered with Top-Seal A film and counted for L5 min using a Packard Top Count Scintillation 
Counter. 

The results are provided in Table 1 

Example 151 
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CDKl/cvclin B r"P1 SPA Assay Protocol 

Substrate: 

The assay uses a biotinylated substrate peptide (biotin-PKTPKKAKKL) derived from the in vitro 
p34"*^^ phosphorylation site of histone HI. 
5 Expression of Cdkl/Cvclin Bl in insect ceils : 

Human cdkl was cloned by reverse transcription PGR. The sequence was consistent with that 
reported by Lee, M. G. and Nurse, P. Nature. 327:31-33. 1987. The cDNA for cyclin H was also 
cloned by RT PGR and the sequence was consistent with that reported by Pines, J. and Hunter, 
T., Cell, 58: 833-846, 1989. Recombinant Bacmid DNA and viral stocks were prepared as 
1 0 described above for cdk4 and cyclin D 1 . Optimum coexpression was achieved at an MOI of 0. 1 
for both cdkl and cyclin B 1 at 48 h post infection. 

Kinase Assay: p34*^*'^ SPA [^^P] kinase enzyme assay kit was purchased from Amersham Life 
Science (catalog # RPNQ0170) and the protocol was performed as a 96- well format assay as 
suggested by the manufacturer. Each assay contained 50 mM Tris HCl, pH 8.0, 10 mM MgClj. 

15 0. ImM Na3V04 (sodium orthovanadate), 0.5 uM ATP, 0.2 M-Gi ^^P-ATP, 2 ^lM DTT and 0.75 uM 
biotinylated peptide and 3 ^lg cdkl/cyclin B insect cell lysate in a total assay volume of 100 ^ll. 
Incubation was for 30 min at 30°G. The reaction was terminated by addition of 200 uL of stop 
buffer (50 uM ATP, 5 mM EDTA, 0.1%(v/v) Triton X- 100 in phosphate buffered 
saline)ystreptavidin-coated SPA beads (2.5 mg/ml). The plate was left at room temperature 

20 overnight then covered with a Packard TopSeal and counted on a Packard TopCount. 7^he IG50 
value was determined by fitting the data into a sigmodial curve using GraphPad Prism software. 

Example 152 
In Vitro Tumor Inhibition 

In Vitro Proliferation Assav: 

25 The proliferation of tumor cells was measured using a sulforhodamine B assay as described in 
Skehan, P., et al., J. Natl. Gancer Inst. 82: 1 107-1 1 12, 1990. Tumor cells were harvested with 
trypsin-EDTA. cells that excluded trypan blue were counted, added to 96-well plates and 
incubated overnight at 37^C. Drug was added to the wells following dilution in culture medium. 
Three days later, the medium was removed and replenished with medium containing fresh drug 

30 and incubated an additional 4 days.The cells were then fixed with 0. 1 ml 10 % trichloroacetic 
acid for 60 min at 4°G. The plates were rinsed five times with tap water, air-dried and stained for 
30 min with 0.4 % sulforhodamine B in 1% acetic acid and air-dried. Bound dye was 
solubilized with 0. 1 ml 10 mM Tris (pH 10.5) for 5 min and the absorbance measured at 490 nm 
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using a Titertek Multiscan MCCy340 plate reader. 

Alternatively, the CyQUANT cell proliferation assay was used to quantitate cell 
proliferation. 

CvOUANT Cell Proliferation Assav: 
5 Alternatively, the CyQUANT cell proliferation assay was used to quantify tumor cell 

proliferation. Tumor cells were harvested with trypsin-EDTA, cells that excluded trypan blue 
were counted, added to 96-well plates and incubated overnight at 37**C. Drug was added to the 
wells following dilution in culture medium. Three days later the medium was removed and the 
plates frozen at -80°C for at least 30 minutes. After thawing the plates, 200 of CyQUANT- 
10 GR in Cell Lysis Buffer (Molecular Probes # C-7026) was added to each well and incubated 3-5 
minutes at room temperature. Fluorescence of CyQUANT-GR was measured on a Molecular 
Devices Fmax fluorescence microplate reader (excitation 485 nm, emission 530 nm). 
Cell Lines: 

MCF7 is a human breast adenocarcinoma, hormone-dependent (HTB 22); 
15 MDA-MB-231 is a human breast adenocarcinoma, hormone-independent (HTB 26); 

HT-29 is a human colon adenocarcinoma, moderately well-differentiated grade II (HTB 38); 

HCT-15 is a human colon adenocarcinoma (CCL 225); 

A549 is a human non-small cell lung carcinoma (CCL 185); 

PC-3 is a human prostate adenocarcinoma, hormone-independent (CRL 1435); and 
20 DU 145 is a human prostate carcinoma, hormone-independent (HTB 81). 

All of the cell lines were obtained from American Type Tissue Collection, with the ATCC 

accession number in parentheticals. 

MCF-7, MDA-MB-435 and and MDA-MB-231 cells were grown in improved minimum 
essential medium (Biofluids) without phenol red, supplemented with 5 % fetal bovine serum, 
25 0.01 mg/ml gentamicin and 3 mM L-glutamine. All of the other cell lines were grown in RPMI 
1640 medium (Life Technologies) supplemented with 5 % fetal bovine serum, 0.01 mg/ml 
gentamicin and 3 mM L-glutamine. 
The results are provided in Table 1. 
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CLAIMS 

What is claimed is: 

). . A compound of the formula 

NHR 



10 



XjC"> 



15 



R1 

wherein R is selected from the group consisting of R2, R2NH-, or R3R4N-R5- wherein 
R2 is selected from the group consisting of C,-C,2 alkyl, 

f f 

— (^)x— OM and — (Cj:)n — z 
R6 R6 



wherein each R6 is independently selected from the group consisting of hydrogen, Cj-Cg 
cycloalkyl, C,-C4 alkyl, and (CH2)„,-phenyl. wherein m is an integer 0-8; x is an integer 1-8; n is 
20 an integer 0-8; Z is selected from the group consisting of phenyl, heterocycle, cycloaikyl, and 
naphthanlene; and M is selected from the group consisting of hydrogen, C1-C4 alkyl, 

— (^)x'— OQ and — (<j^)n* — 71 
25 Re' Re' 

wherein each R6* is independently selected from the group 
consisting of hydrogen, Cj-Cg cycloalkyl. C,-C4 alkyl, and 
(CH2)n,.-phenyl, wherein m' is an integer 0-8; n' is an integer 0-8; 
x' is an integer 1-8; Q is hydrogen or CJ-C4 alkyl; and T is 
30 selected from the group consisting of phenyl, heterocycle, 

cycloalkyl, and napthalene; and 



wherein each C9-C12 alkyl or Z is optionally substituted with 1 to 
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3 substitucnts, which may be the same 6r different, and which are 
selected from the group consisting of D, E, 

5 — ((j;)x'^S-R6" — ((jJ)x'^N-Re" 

Re" ■ Re" 

P " R " 

I' I' 

— (^)x^OM' and — (^)n- — Z" 

10 Re" Re" 

wherein each D is independently selected from the group consisting of trifluoromethyl. 
trifluoromethoxy, and C^ C^ alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and Cj-Cg alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloaikyl, and naphthalene; each R6" is independently selected from the 

15 group consisting of hydrogen, C3-C8 cycloaikyl, C,-Q alkyl, and (CH2)n,«-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C^-C^ alkyl, 



20 



FU'" Hs" 

r r 

— (^)x^OQ' and —((^)n—z* 
Re'" Be" 



wherein each R6"' is independently selected from the 
group consisting of hydrogen, Cj-Q cycloaikyl, C,-C4 
alkyl, and (CH2)„...-phenyl, wherein m'" is an integer 0-8; 
25 n'" is an integer 0-8; x'" is an integer 1-8; Q' is hydrogen 

or C,-C4 alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycloaikyl, and 
napthalene. 



30 



wherein the groups M' and Z" may be optionally substituted with 
the groups D\ E' or 
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— (^)x'*^OQ' 

r> UN 
"6 




5 



wherein each R6"" is independently selected from the 
group consisting of hydrogen, Cj-Cg cycloaikyl, C^-C^ 



10 



alkyl, and (CH2)„M«-phenyl, wherein m"" is an integer 0-8; 
x"" is an integer 1-8; Q" is hydrogen or C^-C^ alkyl; each 
D' is independently selected from the group consisting of 
trifluoromethyl, trifluoromethoxy. and C1-C4 alkoxy; each 
E' is independently selected from the group consisting of 
Hal, OH, and Cj-Cg alkyl; 



R3 and R4 are selected from the group consisting of hydrogen, C^-C^ 
alkyl and (CH2)y-phenyl, wherein y is an integer 0-8, with the proviso that 
R3 and R4 not both be hydrogen; 
R5 is Cj-Cg alkylene; and 

Rl is selected from the group consisting of cyclopentyl. cyclopentenyl and 
isopropyl. 



20 and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof, 
with the proviso that when R2 is the group 



wherein n is 1 or greater; Rl is isopropyl or cyclopentyl; R6 is hydrogen, Cj-C^ alkyl, or 
(CH2)^-phenyl; and Z is phenyl, heterocycle, or cycloaikyl, that Z is substituted with 1 to 3 
substituents, which may be the same or different, and which are selected from the group 
consisting of 



R6 




R6 



25 



30 




20 



30 
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wherein D, R6", x'\ n", M', and Z" are as previously defined. 

2. A compound according to claim 1 which is 

NHR 




10 wherein R is R2, wherein 

R2 is C9-C12 alkyl, which may be optionally substituted with 1 to 
3 substituents, which may be the same or different, and which are 
selected from the group consisting of D, E, 

15 Re" f^^ W "^e" 



— (^)x'^S-Re" — ((j;)x— N-Rg" 



Re" • R« 



<^ I' 

-(C)x"— OM' and — (C)n'' — Z" 
Re" Re" 



wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluororaethoxy, and C,-C4 alkoxy; each E is independently selected from the group consisting 
25 of Hal, OH, and Ci-C, alkyl; b is an integer 0-2; each R6" is independently selected from the 
group consisting of hydrogen. Cj-Cg cycloalkyl. C,-C4 alkyl, and (CH2)„..-phenyl, wherein m" is 
an integer 0-8; x" is an integer 1-8; n" is an integer 0-8; Z" is selected from the group consisting 
of phenyl, heterocycle, cycloalkyl, and naphthalene; and M' is selected from the group 
consisting of hydrogen, C,-C4 alkyl. 



r r 

— (^)x^OQ' and — (^)n'i— 
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wherein each R6"' is independently selected from the group consisting of hydrogen, Cj-Cg 
cycloaikyl, C,-C4 alkyl, and (CH2)^.»-phenyl, wherein m*" is an integer 0-8; n'" is an integer 0- 
8; x'" is an integer 1-8; Q' is hydrogen or C1-C4 alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycloaikyl, and napthalene, 

5 

v/herein the groups M' and Z" may be optionally substituted with 
the groups D*.E' or 

R 

r 

jQ — (^)x— OQ" 

Re"- 

wherein each R6"" is independently selected from the 
group consisting of hydrogen, C3-C8 cycloaikyl, C1-C4 
alkyl. and (CHj)^ -.-phenyl, wherein m"" is an integer 0-8; 
15 x"" is an integer 1-8; Q" is hydrogen or C1-C4 alkyl; each 

D' is independently selected from the group consisting of 
trifluoromethyl, trifluoromethoxy, and C^-C^ alkoxy; each 
E' is independently selected from the group consisting of 
Hal, OH, andCj-Cg alkyl; 



20 



25 



Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 

and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

3. A compound according to claim 2 wherein R2 is C,i-Ci2 alkyl. 

4. A compound according to claim 3 wherein R2 is C,2 alkyl. 



30 5. A compound according to claim 4 which is 2-[trans-(4-aminocyclohexyl)aniino]- 

6-(dodecylamino)-9-cyclopentylpurine dihydrochloride. 



6. 



A compound according to claim 1 which is 
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NHR 




wherein R is R2, wherein 



R2 is 



10 



15 



20 



25 



R6 

I 

-((ji)x- 
R6 



■OM 



wherein each R6 is independently selected from the group 
consisting of hydrogen, Cj-Cg cycloalkyl, C^C^ alkyl, and 
(CH2)„-phenyl, wherein m is an integer 0-8; x is an integer 1-8; 
and M is selected from the group consisting of hydrogen, C^-C^ 
alkyl. 



Re' 

r 

-((j;)x^OQ 



Re' 

r 

and — {(^)n'- 
Rfi' 



wherein each R6' is independently selected from the group 
consisting of hydrogen, Cj-Cg cycloalkyl, C1-C4 alkyl, and 
(CH2)„.-phenyl, wherein m' is an integer 0-8; n' is an 
integer 0-8; x' is an integer 1-8; Q is hydrogen or C,-C4 
alkyl; and Z* is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and napthalene; and 



30 



Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl. 



and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 
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7. 



A compound according to claim 6 wherein M is hydrogen. 



8. A compound according to claim 6 wherein M is C^-C^ alkyl. 

9. A compound according to claim 8 which is 2-[trans-(4-aminocyclohexyl)amino]- 
6-(2-methoxyethyIamino)-9-cyclopentylpurine dihydrochloride; 2-[trans-(4- 
anunocyciohexyl)amino]-6-(3-methoxypropylamino)-9-cyclopentylpurine dihydrochloride; or 

2-[trans-(4-anunocyclohexyl)amino]-6-(4-methoxybutylamino)-9-cyclopentylpurine 
dihydrochloride 

10. A compound according to claim 6 wherein M is the group 



(C)x' — OQ 




6 



wherein R6\ x\ and Q are as defined in claim 6. 
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11. A compound according to claim 10 wherein Q is hydrogen. 

12. A compound according to claim 1 1 which is 2-[trans-(4-aminocyclohexyl)- 
amino]-6-(2-hydroxyethoxyethylamino)-9-cyclopentylpurine dihydrochloride. 

13. A compound according to claim 10 wherein Q is C^C^ alkyl. 

14. A compound according to claim 13 which is 2-ttrans-(4-aminocyclohexyl)- 
amino]-6-[3-(2-methoxyethoxy)propylanuno]-9-cyclopentyipurine dihydrochloride or 

15. A compound according to claim 6 wherein M is the group 

r 

(^)n! z' 



wherein R6'. n', and Z" are as defined in claim 6. 

16. A compound according to claim 1 wherein R is R2, wherein R2 is 

R6 
I 

((jJ)n Z 

R6 

wherein each R6 is independently selected from the group consisting of 
hydrogen, C3-C8 cycloalkyl, C1-C4 alkyl, and (CH2)„-phenyl, wherein m is an 
integer 0-8; n is an integer 0-8; and Z is naphthalene, 

wherein Z may be optionally substituted with 1 to 3 subsdtuents, which may be 
the same or different, and which are selected from the group consisting of D, E, 

Re 1' ^e ^6 

— (^)x'— S-Rg" — (^)x'^N-Rg" 
Re" ■ Re" 



Re" 'j'e" 
— ((jJjx-^OM' and — ((jJjn" — Z" 

Re" Re" 
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wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy. and C^-C^ alkoxy; each E is independently selected from the group consisting 
of Hal, 0H» and CfCg alkyl; b is an integer 0-2; each R6" is independently selected from the 
group consisting of hydrogen, CyC^ cycloalkyl, C,-C4 alkyl, and (CH2)„,..-phenyi, wherein m" is 
5 an integer 0-8; x" is an integer 1-8; n" is an integer 0-8; Z" is selected from the group consisting 
of phenyl, heterocycle, cycloalkyl, and naphthalene; and M' is selected from the group 
consisting of hydrogen. C^Q alkyl, 

^ — ((j:)x^OQ' and — (Cj^)n— Z" 

Re" Re" 



wherein each R6'" is independently selected from the group consisting of hydrogen, C3- 
Cg cycloalkyl, C1-C4 alkyl. and (CH2)„..,-phenyl, wherein m'" is an integer 0-8; n"' is an 
integer 0-8; x'" is an integer 1-8; Q' is hydrogen or C^-Q alkyl; and Z"' is selected from 
the group consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and Z" may be optionally substituted with the 
groups D', E' or 

R 

r 

— (^)x'^OQ'' 
Re"" 

wherein each R6"" is independently selected from the group consisting of 
hydrogen, CyC^ cycloalkyl, CyC, alkyl. and (CH^)^ ...-phenyl, wherein 
m"" is an integer 0-8; x"" is an integer 1-8; Q" is hydrogen or CyC^ 
alkyl; each D' is independentiy selected from the group consisting of 
trifluoromethyl, trifluoromethoxy. and CyC^ alkoxy; each E' is 
independently selected from the group consisting of Hal. OH, and Ci-Cg 
alkyl; and 
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Rl is selected from the group consisting of cyclopentyi, cyclopentenyl and 
isopropyi, 

and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

17. A compound according to claim 16 which is 2-[trans-{4- 
aminocyclohexyl)amino]-6-[( 1 -napthyl)methylamino]-9-cyclopentylpurine dihydrochloride. 

18. A compound according to claim 1 wherein R is R2, wherein R2 is Z, 

wherein Z is phenyl, 

wherein Z may be optionally substituted with 1 to 3 substituents, 
which may be the same or different, and which are selected from 
the group consisting of D, E. 



(0)b 

T 

(C)x^S-iR6" 



— (^)x'--N-R, 



Re" 



Re" 



-(Cjx-^OM' and — (0)0" — Z" 



Re- 



Re" 



wherein each D is independently selected from the group consisting of trifluororaethyl, 
trifluoromethoxy, and C,-C4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and Cj-Cg alkyl; b is an integer 0-2; each R6" is independently selected from the 
group consisting of hydrogen, Cj-Cg cycloalkyl, C,-C, alkyl, and (CH2)„..-phenyl, wherein m" is 
an integer 0-8; x" is an integer 1-8; n" is an integer 0-8; Z" is selected from the group consisting 
of phenyl, heterocycle, cycloalkyl, and naphthalene; and M' is selected from the group 
consisting of hydrogen, C,-C4 alkyl, 
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and —{<^vt^Z 
Re" 



III 



wherein each R6"' is independently selected from the 
group consisting of hydrogen, Cj-Cg cycloalkyl, C,-C4 
alkyl. and (CH2)n,--phenyl, wherein m"' is an integer 0-8; 
n'" is an integer 0-8; x*" is an integer 1-8; Q' is hydrogen 
or C,-C4 alkyl; and Z'" is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and 
napthalene, 

wherein the groups M* and Z" may be optionally substituted with 
the groups D', E' or 



wherein each R6"" is independently selected from the 
group consisting of hydrogen, CyC^ cycloalkyl, C1-C4 
alkyl, and (CHj)^ --phenyl, wherein m"" is an integer 0-8; 
x"" is an integer 1-8; Q" is hydrogen or C^C^ alkyl; each 
D' is independently selected from the group consisting of 
trifluoromethyl, trifluoromethoxy, and CJ-C4 alkoxy; each 
E' is independendy selected from the group consisting of 
Hal, OH, and Cj-Cg alkyl; and 




selected from the group consisting of cyclopentyl, cyclopentenyl and 
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isopropyl. 

and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

5 19. A compound according to claim 18 which is 2-[trans-(4- 

aminocyclohexyl)amino]-6-(phenylamino)-9-cyclopentylpurine dihydrochloride. 



20. 



A compound according to claim 18 wherein Z is substituted with the group D. 
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21. A compound according to claim 20 which is 2-[trans-(4- 
aminocyclohexyi)amino]-6-[(4-trifluoromethoxy)phenylamino]-9-cyclopentylpurine 
dihydrochloride. 

5 22. A compound according to claim 18 wherein Z is substituted with the group E. 

23. A compound according to claim 22 wherein E is Hal. 

24. A compound according to claim 23 which is 2-[trans-{4- 

10 aminocyclohexyl)aniino]-6-(3-fluorophenylamino)-9-cyclopentylpurine dihydrochloride. 

25. A compound according to claim 22 wherein E is Cj-Cg alkyl. 

26. A compound according to claim 25 which is 2-[trans-(4- 

1 5 aminocyclohexyl)aniino]-6-[(4-pentyl)phenylaniino]-9-cyclopentylpurine dihydrochloride. 

27. A compound according to claim 1 wherein R is R2, R2 is 

20 I 

((j;)n z 

R6 

wherein each R6 is independently hydrogen or Cj-Cg cycloalkyl, with the proviso that at 

25 least 

one of R6 is Cj-Cg cycloalkyl; n is an integer 1-8; and Z is phenyl, 



wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 
30 or different, and which are selected from the group consisting of D, E. 
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10 



30 



R" R" Rfi" 

— {^)x'^S-R6" — ((j;)x'^N-R6" 
Re" ' Re" 



p " R " 

]• I' 

— (C)x'^OM* and — ((j))n^ — 
Re" Re" 



wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C1-C4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and Cj-Cg alkyl; b is an integer 0-2; each R6'* is independently selected from the 
group consisting of hydrogen, Cj-Cg cycloalkyl, C,-C4 alkyl, and (CH2)„..-phenyl, wherein m" is 
15 an integer 0-8; x" is an integer 1-8; n" is an integer 0-8; Z" is selected from the group consisting 
of phenyl, heterocycle, cycloalkyl, and naphthalene; and M' is selected from the group 
consisting of hydrogen, Ci-C^ alkyl. 

Re'" f^'" 

r r 

20 — ((j;)x^OQ' and —^^^—T 

Re" Re'" 

wherein each R6'" is independently selected from the group consisting of hydrogen, Cj- 
Cj cycloalkyl. €,-€4 alkyl, and (CH2)„...-phenyl, wherein m'" is an integer 0-8; n'" is an 
25 integer 0-8; x'" is an integer 1-8; Q' is hydrogen or C,-Q alkyl; and Z'" is selected from 

the group consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and Z" may be optionally substituted with the groups D', E' or 



Re"" 



— (^)x"--OQ" 

Rim 
6 
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wherein each R6"" is independently selected from the group consisting of hydrogen, Cy 
Cg cycloalkyl, C,-C4 alkyl, and (CHj)^ --phenyl, wherein m"" is an integer 0-8; x"" is an integer 
5 0-8; Q" is hydrogen or C^-C^ alkyl or phenyl ; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C1-C4 alkoxy; each E' is independently 
selected from the group consisting of Hal, OH, and Cj-Cg alkyl; and 



and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

28. A compound according to claim 27 which is (+/-)-2-[trans-(4- 
15 aminocyclohexyl)amino]-6-[(a-cyclopropyl-4-chlorobenzyl)amino]-9-cyclopentylpurine 
dihydrochloride. 



10 



Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 



29. 



A compound according to claim 1, wherein R is R2,R2 is 



20 



R6 



((jJ)n Z 



R6 



25 



wherein each R6 is independently selected from the group consisting of hydrogen, C^-C^ 
alkyl, and (CH2)m-phenyl, wherein m is an integer 0-8; n is an integer 1-8; and Z is 
phenyl. 



30 



wherein Z is substituted with 1 to 3 substituents, which may be the same or different, 
and which are selected from the group consisting of 
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I' t II I' I 

D, — (^)x-"S-R6" — (^)x--N-R6" _(^)x--OM' and — (^)n«— Z* 

Re" 'Re" ' Rfi" Re" 



wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C^-C^ alkoxy; b is an integer 0-2; Z" is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl. and naphthalene; each R6" is 
10 independently selected from the group consisting of hydrogen, CyC^ cycloalkyl, C,-C4 

alkyl, and (CHj) ^..-phenyl, wherein m" is an integer 0-8; n" is an integer 0-8; x" is an 
integer 1-8; and M' is selected from the group consisting of hydrogen, C,-C4 alkyl. 



15 f ^ 

— (<j:)x**-OQ' and —((^)n—7r* 

F^- Re'" 



20 wherein each R6"' is independently selected from the group consisting of hydrogen, C3- 

Cg cycloalkyl, C,-C4 alkyl, and (CH2)^...-phenyl, wherein m'" is an integer 0-8; n*" is an integer 
0-8; x'" is an integer 1-8; Q' is hydrogen or C1-C4 alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

25 wherein the groups M' and Z" may be optionally substituted with the groups D'. E' or 

R 

r 

— (^x-^OQ" 



wherein each R6"" is independently selected from the group consisting of hydrogen, Cj-Cg 



wo 99/43675 



PCT/US99/03450 



226 



cycloalkyl, €,-€4 alkyl, and (CHj)^, --phenyl, wherein m"" is an integer 0-8; x"" is an integer 0- 
8; Q" is hydrogen or C,-C4 alkyl or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C1-C4 aikoxy; and each E' is independently 
selected from the group consisting of Hal, OH, and Cj-Cg alkyl; and 

5 

Rl is selected from the group consisting of cyclopentyl and isopropyl, 
and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 
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30. A compound according to claim 29 wherein Z is substituted with the group D. 

31. A compound according to claim 30 wherein D is trifluoromethyl. 

5 32. A compound according to claim 3 1 which is 2-[trans-(4- 

aniinocyciohexyi)amino]-6-[(4-trifluorobenzyl)ainino]-9-cyclopentylpurine dihydroctiloride or 

2-[trans-(4-aminocyclohexyl)aniino]-6-[(2-trifluorobenzyl)aniino]-9-cyclopentylpurine 

dihydrochloride. 

10 33. A compound according to claim 30 wherein D is C^-C^ alkoxy. 

34. A compound according to claim 33 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-(3,4.5-trimethoxybenzylainino)-9-cyclopentylpurine 
dihydrochloride; 2-[trans-{4-aminocyclohexyl)amino]-6-[(2,6-dimethoxybenzyl)amino]-9- 

15 cyclopentylpurine dihydrochloride; 2-[trans-(4-aminocyclohexyl)amino]-6-[(4- 
methoxybenzyl)amino]-9-cyclopentylpurine dihydrochloride; 2-[trans-(4- 
aminocyclohexyl)amino]-6-[(2-methoxybenzyl)amino]-9-cyclopentyIpurine dihydrochloride; 2- 
[trans-(4-aminocyclohexyl)amino]-6-[(2.3-dimethoxybenzyl)anuno]-9-cyclopentylpurine 
dihydrochloride; 2-[trans-(4-aminocyclohexyl)aniino]-6-[2-(4-methoxyphenyl)ethylamino]-9- 

20 cyclopentylpurine dihydrochloride; 2-[trans-(4-aminocyclohexyl)amino]-6-[(2,4- 
dimethoxybenzyl)amino]-9-cyclopentylpurine dihydrochloride; 2-[trans-(4- 
aminocyclohexyl)aniino]-6-[(3,4-dimethoxybenzyl)amino]-9-(2-propyl)purine dihydrochloride; 
2-[trans-(4-aniinocyclohexyl)aniino]-6-[2-(3-methoxyphenyl)ethylaniino]-9-cyclopentylpurine 
dihydrochloride; 2-[trans-(4-aminocyclohexyl)amino]-6-[(3,5-dimethoxybenzyl)aniino]-9- 

25 cyclopentylpurine dihydrochloride; 2-[trans-(4-aminocyclohexyl)amino]-6-[(23- 
dimethoxybenzyl)amino]-9-(2-propyl)purine dihydrochloride; 2-[trans-(4- 
aniinocyclohexyl)amino]-6-[3,4-dimethoxybenzyl)amino]-9-cyclopentylpurine dihydrochloride; 
or 2-[trans-(4-aminocyclohexyl)amino]-6-(4-methoxybenzyl)aniino]-9-(2-propyl)purine 
dihydrochloride. 



30 
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35. A compound according to claim 1, wherein R is R2, R2 is 

R6 
I 

(^)n Z 

R6 

wherein each R6 is independently selected from the group consisting of hydrogen, Cj-Cg 
cycloalkyl. C,-C4 alkyl. and (CH2)„-phenyl; n is an integer 0-8; and Z is phenyl. 

wherein Z may be optionally substituted with 1 to 3 substituents, which 
may be the same or different, and which are selected from the group 
consisting of D, E, 



wherein each D is independently selected from the group consisting of 
trifluoromethyl, trifluoromethoxy, and C1-C4 alkoxy; each E is 

15 independently selected from the group consisting of Hal, OH, and Cj-Cg 

alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is 
independently selected from the group consisting of hydrogen, C3-C8 
cycloalkyl. C.-Q alkyl, and (CH2)„,.-phenyl. wherein m" is an integer 0- 

20 8; n" is an integer 0-8; x" is an integer 1 -8; and M' is selected from the 

group consisting of hydrogen, C1-C4 alkyl, 



25 — (^))r-OQ' and — (Cj;)n*-:^z"' 

Re'- ^ 

wherein each R6"' is independently selected from the group consisting of hydrogen. Cj-Cg 
cycloalkyl, C^-Q alkyl. and (CH2)^».-phenyl. wherein m'" is an integer 0-8; n"' is an integer 0- 
8; x'" is an integer 1-8; Q' is hydrogen or C1-C4 alkyl; and Z*" is selected from the group 
30 consisting of phenyl, heterocycle, cycloalkyl. and napthalene, 



wherein the groups M' and Z" may be optionally substituted with 
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the groups D*, E' or 
1 

— (^)x'^OQ" 
Re'"' 

wherein each R6"" is independently selected from the group consisting of hydrogen, C3- 
Cg cycloalkyl. €,-€4 alkyl. and (CHj)^ ....-phenyl, wherein m'*" is an integer 0-8; x"" is an 
integer 0-8; Q" is hydrogen or C,-C4 alkyl; each D* is independently selected from the 
group consisting of trifluoromethyl, trifluoromethoxy, and C^-C^ alkoxy; each E' is 
independently selected from the group consisting of Hal, OH, and CpCg alkyl; and 

Rl is cyclopentenyl, 
and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

36. A compound according to claim 35 wherein Z is substituted with the group E 

37. A compound according to claim 36 wherein E is Hal. 

38. A compound according to claim 37 which is 2-[trans-(4- 
aniinocyclohcxyl)aniino]-6-[(3-iodobenzyl)amino]-9-(2-cyclopentenyl)purine hydrochloride. 

39. A compound according to claim 1, wherein R is R2, wherein R2 is Z 
wherein Z is heterocycle,wherein Z may be optionally substituted with 1 to 3 
substituents, which may be the same or different, and which are selected from 
the group consisting of D, E, 



wo 99/43675 



230 



PCTAJS99/03450 



r t 

-(^)x'— S-Rg" — (C)x--N-R6" 
Re" ■ Re" • 



— (C)x"— OM' and — (^)n'' — Z" 
Re" Re" 

wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and €,-€4 alkoxy; each E is independenUy selected from the group consisting 
of Hal, OH, and C,-Cg alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, Cj-C, cycloalkyl, C.-C^ alkyl. and (CHj)„„-phenyl. wherein ra" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, €,-€4 alkyl, 

Rr'" Re'" 

r r 

— (^r-OQ" and — (^)n'.=— z- 
Re" Re" 



wherein each R6'" is independently selected from the group consisting of hydrogen, C,- 
Cg cycloalkyl, €,-€4 alkyl, and (CH2)„,..-phenyl, wherein m'" is an integer 0-8; n"' is an integer 
0-8; x*" is an integer 1-8; Q* is hydrogen or €,-€4 alkyl; and Z" is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and Z' may be optionally substituted with the groups D', 
E'or 

R "" 

r 

— (^)x^OQ" 
Re"" 
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wherein each R6"" is independently selected from the group consisting of 
hydrogen, Cj-Cg cycloalkyl. C,-C4 alkyl, and (CHj)^ -..-phenyl, wherein m"" is an integer 0-8; 
x"" is an integer 0-8; Q" is hydrogen or C1-C4 alkyl; each D' is independently selected from the 
group consisting of trifluoromethyl, trifluoromethoxy, and C,-C4 alkoxy; each E' is 
5 independently selected from the group consisting of Hal, OH, and C,-Cg alkyl; and 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 

and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 
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40. A compound according to claim 39 wherein Z is piperidine. 



PCT/US99/03450 



41. A compound according to claim 40 wherein Z is substituted with the group D. 

42. A compound according to claim 40 wherein Z is substituted with the group E. 

43. A compound according to claim 42 wherein E is Cj-Cg alkyl. 

44. A compound according to claim 43 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-( 1 -propyl)piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 
aminocyclohexyl)annino]-6-[4-( 1 -butyl)piperidinylamino]-9-cyclopentylpurine; or 2-[trans-(4- 
anunocyclohexyl)aniino]-6-[4-(l-(allyl)piperidinylaniino]-9-cyclopentylpurine. 



wherein R6". x", and b are defined as in claim 39. 

46. A compound according to claim 45 wherein b is 0. 

47. A compound according to claim 46 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(l-(2-thiomethoxyethyl)piperidinyiamino]-9-cyclopentylpurine. 

48. A compound according to claim 45 wherein b is I . 

49. A compound according to claim 48 which is 2-[trans-(4- 

anunocyclohexyl)amino]-6-[4-(l-(2-phenylsulfinyl)ethyl)piperidinylamino]-9- 
cyclopentylpurine 



A compound according to claim 40 wherein Z is substituted with the group 



-((jy^S-F^" 
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50. A compound according to claim 40 wherein Z is substituted with the group 

— ((j;)x'^N-Rg" 
Re" 

wherein R6" and x" are defined as in claim 39. 

51. A compound according to claim 50 which is 2-[trans-(4- 
aminocyclohexyl)aniino]-6-[4-(l-(2-N,N-dimcthylaniinoethyl))piperidinylamino]-9- 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-(l -(3-N,N- 
dimethylaminopropyl))piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 

aminocyclohexyl)anuno]-6-[4-(l-(4-N,N-dimethylaniinobutyl))piperidinylamino]-9- 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(5-N,N- 
dimethylaminopentyl))piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 
anunocyclohexyl)amino]-6-[4-( 1 -(2-N,N-diethylaminoethyl))piperidinyla^ 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-(l-(3-N,N- 
diethylaminopropyl))piperidinylamino]-9-cyclopentylpurinc; 2-[trans-(4- 
aniinocyclohexyl)aniino]-6-[4-(l-(4-N,N-diethylaminobutyl))piperidinylaniino]-^^ 
cyclopentylpurine; 2-[trans-(4-aniinocyclohexyl)amino]-6-[4-( N(5-N Jsf- 
diethylaminopentyl)piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(l-(2-N,N-dipropylaminoethyl))piperidinylamino]-^ 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(3-N,N- 
dipropylaminopropyl))piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 
aniinocyclohexyl)aniino]-6-[4.(l-(4-N,N-dipropylaminobutyl))piperidinylamino]-9- 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(5-N,N- 
dipropylaminopentyl))piperidinylamino]"9-cyclopentylpurine; 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4Kl-(2.N,N-dibutylaniinoethyl))piperidinylaimno]-9- 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(S-N^N- 
dibutylaminopropyl))piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(l.(4-N,N-dibutylaniinobutyl)piperidinylamino]-9- 
cyclopentylpurine; 2-[trans-(4-aniinocyclohexyl)amino]-6-[4-( I-(5-N,N- 
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dibutylaminopentyl))piperidinylamino]-9-cyciopentylpurine; 2-[trans-(4- 
aminocyclohexyI)amino]-6-[4-(l-(2-N,N-dibenzylanunoethyl))piperidinylamino]-^ 
cyclopentylpurine; 2-[trans-(4-aiiunocyclohexyl)amino]-6-[4-(l -(3-N,N- 
dibenzylaininopropyl))piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 
5 aminocyclohexyl)amino]-6-[4-( 1 -(4-N,N-dibenzylaimnobutyl))piperidinylainino]-9- 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)ainino]-6-i4-( 1 -(5-N,N- 
dibenzylaminopentyl))piperidinylainino]-9-cycIopentylpurine; 2-[trans-(4- 
aininocyclohexyl)amino]-6-[4-(l-(2-N.N-di-(2-phenylethylene)aniinoethyl))piperidinyl^ 
9-cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)ainino]-6-[4-( 1 -(3-N,N-di-(2- 

10 phenylethylene)aniinopropyl))piperidinylamino]-9-cyclopentylpurine; 2-[tranS"(4- 
aminocyclohexyl)aniino]-6-[4-(l-{4-N»N-di-(2-phenylethylene)aminobutyl))piperid 
9-cyclopentyIpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4--(l-(5-N,N-di-(2- 
phenylethylene)aininopentyl))-piperidinylarnino]-9-cyclopentylpurine; 2-[trans-(4- 
aininocyclohexyl)amino]-6-[4-(l-(2-N,N-di-(3- 

15 phenylpropylene)aminoethyl))piperidinyIamino]-9-cyclopentyipurine; 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-( 1 -(3-N,N-di-(3- 

phenylpropylene)aminopropyi))piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 
aminocyclohexyl)aniino]-6-[4-( 1 -(4-N,N-di-(3- 

phenylpropylene)aniinobutyl))piperidinyiamino]-9-cyclopentylpurine; 2-[trans-(4- 

20 aminocyclohexyi)ainino]-6-[4-( l-(5-N,N-di'-(3- 

phenylpropylene)aminopentyl))piperidinylamino]-9-cyclopentyipurine; 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(l-(2-N,N-di-(4-phenylbutylene)aminoethyl))piperi 
9-cyclopentylpurine; 2-[trans-(4-aniinocyclohexyl)amino]-6-[4-( 1 -(3-N,N-di-(4- 
phenylbutylene)aminopropyl))piperidinylainino]-9-cyclopentylpurine; 2-[trans-(4- 

25 aininocyclohexyl)aniino]-6-[4-(l-(4-N,N-di-(4-phenyibutylene)aininobutyl^ 

9-cyclopentylpurine; or 2-[trans-(4-aniinocyclohexyl)amino]-6-[4.( l-(5-N,N-di-(4- 
phenylbutylene)aniinopentyl))piperidinylanuno]-9-cyclopentylpurine 

52. A compound according to claim 40 wherein Z is substituted with the group 



30 
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Re" 

r 

-(^)x"— OM' 



Re" 



wherein R6", x" and M' are defined as in claim 39. 

53. A compound according to claim 52 wherein M' is hydrogen. 

54. A compound according to claim 53 wherein x" is 2. 

55. A compound according to claim 54 which is (R,S)-2-[trans-(4- 

aniinocyclohcxyl)aniino]-6-[4-(l-(2-phenyl-2-hydroxyethyI))piperidinylamino]-9- 
cyclopentylpurine. 

56. A compound according to claim 53 wherein x" is 3. 

57. A compound according to claim 56 which is 2-[trans-(4- 
aniinocyclohexyl)anuno]-6-[4-(l-(3-hydroxy)propyl)piperidinylaniino]-9-cyclopentylpurine. 

58. A compound according to claim 53 wherein x" is 4. 

59. A compound according to claim 58 which is 2-[trans-(4- 
aniinocyclohexyl)aniino]-6-[4-(l-(4-hydroxy)butyl)piperidinylaniino]-9-cyclopentylpurine. 



60. 



A compound according to claim 53 wherein x" is 5. 
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61. A compound according to claim 60 which is 2-[trans-(4- 
aniinocyclohexyl)aniino]-644-(l-(5-hydroxypentyl))piperidinylamino]-9<yclopentyipurin 

62. A compound according to claim 53 wherein x" is 6. 

63. A compound according to claim 62 which is 2-[trans-(4- 
aniinocyclohexyl)amino]-6-[4-(l-(6-hydroxy)hexyl)piperidinylaniino]-9-cyclopentyIpurine, 

64. A compound according to claim 52 wherein M' is C^-C^ alkyl. 

65. A compound according to claim 64 wherein x" is 1 . 

67. A compound according to claim 64 wherein x" is 2. 

68. A compound according to claim 65 wherein x" is 3. 

69. A compound according to claim 68 which is 2-[trans-(4- 
aniinocyclohexyl)amino]-6-[4-(l-(3-methoxy)propyl)piperidinylamino]-9-cyclopentylpurine;^ 
[trans-(4-aniinocyclohexyl)amino]-6-[4-(l-(3-ethoxy)propyl)piperidinylamino]-9- 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(3- 
propoxy)propyl)piperidinyIamino]-9-cyclopentylpurine; or 2-[trans-(4- 
aniinocyclohexyl)amino]-6-[4-(l-(3-butoxy)propyl)piperidinylaniino]-9-cyclopentylpurine. 

70. A compound according to claim 65 wherein x" is 4. 

71 . A compound according to claim 70 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4.( 1 -(4-methoxy)butyl)piperidinylamino]-9-cyclopentylpurine; 2- 
[trans-(4.aniinocyclohexyl)anuno]-6-[4-(l-(4-ethoxy)butyl)pipcridinylamino]-9- 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-(l-(4- 

propoxy)butyl)piperidinylamino]-9-cyclopentylpurine; or 2-[trans-(4-aminocyclohexyl)amino]- 
6-[4-( 1 -(4-butoxy)butyl)piperidinylamino]-9-cyclopentylpurine. 
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72. A compound according to claim 65 wherein x" is 5. 



PCT/US99/03450 



73. A compound according to claim 72 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-( 1 -(5-methoxypentyl))piperidinylamino]-9-cyclopentylpurine; 2- 
[trans-(4-aniinocyclohexyl)aniino]-6-[4-(l-(5-ethoxypentyl))piperidinylaniino]-9- 
cyclopentylpurine; 2-[trans-(4-aminccyclohexyl)amino]-6-[4-( 1 -(5- 
propoxypentyl))piperidinylamino]-9-cyclopentylpurine; or 2-[trans-(4- 
aniinocyclohexyl)anaino]-6-[4-(l-(5-butoxypentyl))piperidinylaniino]-9-cyciopentylpurine. 

74. A compound according to claim 65 wherein x" is 6. 

75. A compound according to claim 74 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-(4-( 1 -(6-methoxy)hexyl)piperidinylamino]-9-cyclopentylpurine; 2- 
[trans-(4-aminocyclohexyl)amino]-6-[4-(l-(6-ethoxy)hexyl)piperidinylamino]-9- 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-{ 1 -(6- 

propoxy)hexyl)piperidinylamino]-9-cyclopentylpurine; or2-[trans-(4-aminocyclohexyl)amino]- 
6-[4-( 1 -(6-butoxy)hexyl)piperidinylaniino]-9-cyclopentylpurine. 



A compound according to claim 52 wherein M* is a group of the formula 



III 




wherein R6"\ x'" and are as defined in claim 39. 



A compound according to claim 76 wherein Q' is hydrogen. 



78. A compound according to claim 77 which is 2-[trans-(4- 
aniinocyclohexyl)amino]-6-[4-(l-(2-(2-hydroxyethyleneoxy)ethyl))piperidinylamino]-9- 
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cyclopentylpurine. 

79. A compound according to claim 76 wherein Q' is C^-C^ aikyl. 

5 

80. A compound according to claim 52 wherein M' is a group of the formula 



10 




wherein R6*", n"* and Z'" are defined as in claim 39. 

81. A compound according to claim 80 wherein Z"' is phenyl. 

15 

82. A compound according to claim 81 wherein x'* is 2. 

83. A compound according to claim 82 which is 2-[trans-(4- 
aniinocyclohexyi)aniino]-6-[4-(l-(2-phenoxyethyl))piperidinylaniino]-9-cyclopentylpurine. 

20 

84. A compound according to claim 8 1 wherein x" is 3. 

85. A compound according to claim 84 which is 2-[trans-(4- 
aniinocyclohexyl)aniino]-6-[4-(l-(3-phenoxypropyI))piperidinylaniino]-9-cyclopentylpurine; 2- 

25 [trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(3-benzyloxy)propyl)piperidinylamino]-9- 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( l-(3-(2- 
phenylethyIeneoxy)propyl)piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(l-(3-(3-phenylpropyleneoxy)propyi)piperidinylamino]-9- 
cyclopentylpurine; or 2-[trans-(4-aminocyclohexyl)amino]-6-[4-(l-(3-(4- 

30 phenylbutyleneoxy)propyl)piperidinylaniino]-9-cyclopentylpurine. 
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86. A compound according to claim 81 wherein x" is 4. 

87. A compound according to claim 86 which is 2-[trans-(4- 
aminocyclohexyl)aniino]-6-[4-( 1 -(4-benzyloxy)butyl)piperidinylamino]-9-K;yclopentyipurine; 2- 

5 [trans-(4-anunocyclohexyl)aniino]-6-[4-(l-(4-(2-phenyiethyieneoxy)butyl)piperidinylaminol-9- 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( l--(4-(3- 
phenylpropyleneoxy)butyl)piperidinylamino]-9-cyclopentylpurine; or 2-[trans-(4- 

aniinocyclohexyl)anuno]-6-[4-(l-(4-(4-phenylbutyleneoxy)butyl)piperidinylainino]-9- 
cyclopentylpurine. 

10 

88. A compound according to claim 81 wherein x" is 5. 

89. A compound according to claim 88 which is 2-[trans-(4- 
aniinocyclohexyl)aniino]-6-[4-(l-(5-ben2yloxypentyl))piperidinylaniino]-9-cyclopentylpurine; 

15 2-[trans-(4-aniinocyclohexyl)amino]-6-[4-( 1 -(5"(2- 

phenyIethyleneoxy)pentyl))piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 
aniinocyclohexyl)aniino]-6-[4-(l-(5-(3-phenylpropyleneoxy)pentyl))piperidinylaniino]-9- 
cyclopentylpurine; or 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( l-(5-(4- 
phenylbutyleneoxy)pentyl))piperidinylamino]-9-cyclopentylpurine. 

20 

90. A compound according to claim 81 wherein x" is 6. 

91. A compound according to claim 90 which is 2-[trans-(4- 
aniinocyclohexyl)amino]-6-[4-(l-(6-benzyloxy)hexyl)piperidinyiamino]-9-cyclopentylpurine; 

25 2-[trans-(4-aniinocyclohexyl)aniino]-6-[4-(l-(6-(2-phenylethyleneoxy)hexyl)piperidinylaniino]- 
9-cyclopentylpurine; 2-[trans-(4-aminocyclohexyi)amino]-6-[4-( 1 -(6-(3- 
phenylpropyleneoxy)hexyl)piperidinylamino]-9-cyclopentylpurine;or 2-[trans-(4- 
aminocycIohexyl)amino]-6-[4-(l-(6-(4-phenyibutyleneoxy)hexyl)piperidinylamino]-9- 
cyclopentylpurine. 

30 
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92. A compound according to claim 40 wherein Z is substituted with the group 



(Cj))n^ 



Re" 



wherein R6'\ n" and Z" are defined as in claim 39. 
10 93. A compound according to claim 92 wherein Z" is phenyl. 

94. A compound according to claim 93 wherein n" = 1. 

95. A compound according to claim 94 which is 2-[trans-(4- 

15 aminocyciohexyl)aniino]-6-[4-(l.benzyl)piperidinylainino]-9-cyciopentylpurine 
trihydrochloride; (R,S)-2-[trans-(4-aminocyclohexyI)amino]-6-[4-(I-benzyl-3- 
methyl)piperidinylamino]-9-cyclopentylpurine or (+/-)-2-[trans-(4-aminocyclohexyl)anuno]-6- 
[4-( 1 -(a-methylbenzyl))piperidinyiamino]-9-cyclopentylpurine. 

20 96. A compound according to claim 93 wherein n" = 2. 

97. A compound according to claim 96 which is 2-[trans-{4- 

aminocyclohexyl)aniino]-6-[4-(l.(2-phenyiethyl))piperidinylaniino]-9-cyclopentylpurine 
trihydrochloride. 

25 

98. A compound according to claim 63 wherein Z" is substituted with the group D'. 

99. A compound according to claim 98 wherein D' is C^C^ alkoxy. 

30 100. A compound according to claim 99 which is 2-[trans-(4- 

aminocyclohexyl)amino]-6-[4-( 1 -(4-methoxyben2yI))piperidinylamino]-9-cyclopentylpurine or 
2-[traiisK4-aniinocyclohexyl)amino]-6-[4Kl-(3-methoxybenzyl))piperidinylamino^ 
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cyclopentylpurine.2- [Trans-(4-aininocyclohexyl)amino] -6- [4-[ 1 -(3 ,5 - 
diinethoxybenzyl)]piperidinylamino]-9-cyclopentylpurine trihydrochioride; 2-[Trans-(4- 
aminocyclohexyl)amino]-6-[4-[l-(2-methoxybenzyl)]piperidinylamino]-9-cyciopentylpuri 
trihydrochioride 
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101. A compound according to claim 98 wherein D' is trifluoromethyl. 

102. A compound according to claim 101 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(l-(4-trifluoromcthyibenzyl))piperidinylamino]-9- 

5 cyclopentylpurine.; 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-[1-{2-trifluoromethylbenzyl)]pipGridinylamino]-9 
cyclopentylpurine trihydrochloride; 2-[Trans-(4-aminocyclohexyi)amino)-6-[4-[1 -[3,5- 

bis(trifluoromethyl)benzyl]]plperidlnylamino]-9-cyclopentylpurine trihydrochloride;2-[Trans-(4- 
amlnocyclohexyl)amino]-6-[4-[1-(3-trlfluoromethylbenzyl)]plperidinylamjno]-9-cyclopentylpu^^^ 
10 trihydrochlorlde;2-rTrans-(4-anninocyclohexyl)amino]-6-{4-[1-(2,4-bis- 

trifluoromethylbenzyl)]piperidinylamino]-9-cyclopentylpurine trihydrochloride; 

103. A compound according to claim 93 wherein Z" is substituted with the group E'. 
15 104. A compound according to claim 103 wherein E' is CfCg alkyl. 

105. A compound according to claim 104 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-( l-(4-methylbenzyl))piperidinylamino]-9-cyclopentylpurine or 2- 
[trans-(4-anunocyclohexyl)aniino]-6-[4-(l-(2-methylbenzyl))piperidinylaniino]-9- 

20 cyclopentylpurinc.;2-|Trans-(4-aminocyclohexyl)annino]-6-[4-[1-{3-methylbenzy!)]piperld 
cyclopentylpurine trihydrochloride; 2-[Trans-{4-aminocyclohexyl)amino]-6-[4-[1-(3-chloro-4- 
methylben2yl)]piperidinylamlno]-9-cyclopentylpurine trihydrochloride; 

106. A compound according to claim 103 wherein E' is Hal. 

25 

107. A compound according to claim 106 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-( 1 -(4-chlorobenzyl))piperidinylamino]-9-cyclopentylpurine; 2- 
[trans-(4-aminocyclohexyl)aniino]-6-[4-(l-(3-chlorobenzyl))piperidinylamino]-9- 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( l-(2- 

30 chlorobenzyl))piperidinylaniino]-9-cyclopentylpurine;or24trans-(4-aminocyclohexyl)amino]- 
6-[4-(l-(2,6-dichlorobenzyl))piperidinylamino]-9-cyclopentylpurine.;2-[Trans-(4- 
aniinocyclohexyl)amino]-6-[4-[l-(2,3-difluorobenzyl)]piperidinylamino]-9-cyclopentylpurine 
trihydrochloride;2-[Trans-(4-aminocyclohexyl)amino]-6-[4-[l-(2,5- 
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difluorobenzyi)]piperidinylamino]-9-cyclopentylpurine trihydrochloride; 2-[Trans-(4- 
aminocyclohexyl)aniino]-6-[4-[l-(3,5-difluorobenzyl)]piperidinylainino]-9-cyclopeniylpurm^ 
trihydrochloride;2-[Trans-(4-aminocyclohexyl)amino]-6-[4-[l--(2,4- 
difluorobenzyl)]piperidinylainino]-9-cyclopentylpurine trihydrochloride; 2-[Trans-(4- 
5 aminocyclohexyl)amino]-6-[4-[ 1 -(3-fluorobenzyl)]piperidinylamino]-9-cyclopentylpurine 
trihydrochloride; 2- |Trans-(4-aminocyclohexyl)amino]-6-[4-[ 1 -(2- 
fluorobenzyl)]piperidinylainino]-9-cyclopentylpurine trihydrochloride; 2-[Trans-(4- 
aminocyclohexyl)amino]-6-[4-[l-(4-fluorobenzyl)]piperidinylaniino]-9-cyclopentyl^^ 
trihydrochloride; 2-[Trans-(4-aminocyclohexyl)amino]-6-[4-[ l-(4- 

10 fluoroben2yl)]piperidinylanuno]-9-cyclopentylpurine trihydrochloride; 2-[Trans-(4- 

aniinocyclohexyl)ainino]-6-[4-[l-(3,4Klichlorobenzyl)]piperidinylamino]-9-cyclopentylpm 
trihydrochloride; 2-[Trans-(4-aininocyclohexyl)amino]-6-[4-[ 1 -(2,5- 
dichloroben2yl)]piperidinylanuno]-9-cyclopentylpurine trihydrochloride; 2-[Trans-(4- 
aminocyclohexyl)amino]-6-[4-[l-(2-chloro-4-fluorobenzyl)]piperidinylamino]-9- 

15 cyclopentylpurinetrihydrochloride;2-[Trans-(4-arninocyclohexyl)aniino]-6-[4-[l-(3,4- 
difluorobenzyl)]piperidinylaniinoJ-9-cyclopentylpurine trihydrochloride; 2-[Trans-(4- 

aininocyclohexyl)amino]-6-[4-[l-(3»4-difluorobenzyl)]piperidinylamino]-9-cyclopentylpurine 
trihydrochloride;2-ITrans-(4-anunocyclohexyl)amino]-6-[4-[l-(3,4- 
difluorobenzyl)]piperidinylamino]-9-cyclopentylpurine trihydrochloride; 2-[Trans-(4- 
20 aminocyclohexyl)air]ino]-6-[4-[l-(3,4-difluorobenzyl)]piperidinylamino]-9-cyclopentyl^ 
trihydrochloride;2-[Trans-(4-aminocyciohexyl)amino]-6-[4-[l-(3-chloro-4- 
methylbenzyl)]piperidinylamino]-9-cyclopentylpurine trihydrochloride 

108. A compound according to claim 92 wherein Z" is heterocycle. 

25 

109. A compound according to claim 108 wherein Z'* is 1 ,3-benzodioxolyl. 

110. A compound according to claim 109 which is 2-[trans-(4- 

aminocyclohexyi)amino]-6-[4-(l-(3,4-methylenedioxybenzyl))piperidinylamino]-9- 
30 cyclopentylpurine. 

111. A compound according to claim 108 wherein Z" is pyridinyl. 
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112. A compound according to claim 1 1 1 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4Kl-(2-pyridinylmethyl))piperidinyianiino]-9-cyclopentylpuri 
2-[trans-(4-aminocyciohexyl)aniino]-6-[4-(l-{3-pyridinylmethyl))piperidinylanuno]-9^ 
cyclopeniylpurine; or 2-[trans-(4-aminocyclohexyl)amino]-6-[4-(l-(4- 
pyridinyimethyl))piperidinylamino]-9-cyciopentylpnrine. 

1 13. A compound according to claim 108 wherein Z" is isoxazolyl. 

1 14. A compound according to claim 1 13 which is 2-[trans-(4- 

aniinocyclohexyl)aniino]-6-[4-(l-(3-(2,4-dimethylisoxazolyl))methyl)piperidinylamino]-9- 
cyclopentylpurine. 

1 15. A compound according to claim 108 wherein Z" is tetrahydrofuranyl. 

116. A compound according to claim 1 1 5 which is 2-[trans-(4- 

aminocyclohexyl)amino]-6-[4-(l-(3-tetrahydrofuranyl)methyl)piperidinyiamino]-9- 
cyclopentylpurine. 

1 17. A compound according to claim 108 wherein Z" is pyrrolidinyl. 

1 18. A compound according to claim 1 17 which is 2-[trans-(4- 
aniinocyclohexyi)aniino]-6-[4-(l.(2-(l-pyrrolidinyl)ethyl))piperidinylaniino]-9- 
cyclopentylpurine or (R,S)-2-[trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(2-(3-( 1 - 
methyl)pyrroiidinyl)ethyl))piperidinylamino]-9-cyciopentylpurine. 

119. A compound according to claim 108 wherein Z' is piperidinyl 

120. A compound according to claim 1 19 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-( 1 -(2-( 1 -piperidinyl)ethyl))piperidinylamino]-9- 
cyciopentylpurine; 2- [trans-(4-aminocyclohexyl)amino]"6-[4-( 1 .(3-( 1 - 
piperidinyl)propyl))piperidinylamino]-9-cyclopentylpurine; or (R,S)-2-[trans-(4- 
anunocyclohexyl)aniino]-6-[4-(l-(3-(l-methyl)piperidinyl)methyl))piperidinylamino)-9- 
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cyclopentylpurine. 

121 . A compound according to claim 108 wherein Z" is morpholinyi. 

122. A compound according to claim 121 which is 2-[trans-(4-aminocyclohexyl)- 
anuno]-6-[4-(l-(2-(4-morpholinyl)ethyl))piperidinylamino]-9-cyclopentylpurine. 

123. A compound according to claim 108 wherein Z" is piperazinyl. 

124. A compound according to claim 123 which is 2-[trans-(4-aminocyclohexyl)- 
amino]-6-[4-( 1 -(2-( 1 "(4-methyl)piperazinyl)ethyI))piperidinylamino]-9-cyclopentylpurine. 

125. A compound according to claim 108 wherein Z" is benzimidazolinyl. 

126. A compound according to claim 125 which is 2-[trans-(4- 

aminocyclohexyl)amino]-6-[4-(l-(2-ben2imidazolinyl)methyl)piperidinylamino]-9- 
cyclopentylpurine. 

127. A compound according to claim 108 wherein Z" is thiazolinyl. 

128. A compound according to claim 127 which is 2-[trans-(4- 

anunocyclohexyl)aniino]-6-[4-(l-(4-(2-methyl)thiazolinyl)methyl)piperidinylamino]-9- 
cyclopentylpurine. 

129. A compound according to claim 108 wherein Z" is thiopheneyl. 

130. A compound according to claim 129 which is 2-[trans-(4- 

aminocyclohexyl)amino]-6-[4-(l-{2-thiopheneyl)methyl)piperidinylamino]-9- 
cyclopentylpurine. 



131. A compound according to claim 92 wherein Z" is cycloalkyl. 
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132. A compound according to claim 131 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-( 1 -cyclopropyImethyl)piperidinylaniino]-9-cyclopentylpurine; 2- 
[Trans-(4-anunocyclohexyi)anuno]-6-[4-(l-cyclohexylmethyl)piperidinylamino]-9- 
cyclopentylpurine trihydrochloride 

133. A compound according to claim 39 wherein Z is pyrrolidine. 

134. A compound according to claim 133 wherein Z is substituted with the group 



wherein R6", n" and Z" are as defined in claim 39. 

1 35. A compound according to claim 134 wherein Z" phenyl. 

136. A compound according to claim 135 which is (R)-2-[trans-(4- 
aminocyclohexyl)amino]-6-[3-( 1 -benzyl)pyrrolidinylamino]-9-cyclopentylpurine or (S)-2- 
[transK4-aniinocyclohexyl)amdno]-6-[3-(l-benzyl)pyn-olidinylaniino]-9-cyclopentylpuri^^ 

137. A compound according to claim 1, wherein R is R2, R2 is 



wherein each R6 is independently hydrogen or Cj-Cg cycloalkyl, with the proviso that at 
least one of R6 is Cj-Cg cycloalkyl; n is an integer 1-8; and Z is heterocycle, 




R6 




R6 



wherein Z may be optionally substituted with 1 to 3 substituents, which may be 
the same or different, and which are selected from the group consisting of D, E. 
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R" R" R«" 

— (C)x»— S-Rs" — ((j;)x'^N-R6" 

Re" • Re" 

5 

R " R " 
Re 

— (C)x"— OM' and — (^)n'' — Z' 

Re" Re" 

10 wherein each D is independently selected from the group consisting of trifluoromethyl, 

trifluoromethoxy, and C,-C4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C,-Cg alkyl; b is an integer 0-2; Z' is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, Cj-Cg cycloalkyl, €,-€4 alkyl, and (CH2)„..-phenyl, wherein m" is 

15 an integer 0-8; n" is an integer 0-8; x" is an 



integer 1-8; and M' is selected from the group consisting of hydrogen, €,-€4 alkyl, 



R." Rs"' 

r r 

20 — (Qx^-OQ' and — (^)n'^Z" 

Re" Re'" 



wherein each R6'" is independently selected from the group consisting of hydrogen, Cj-Cg 
cycloalkyl, C,-C4 alkyl, and (CH2)„...-phenyl. wherein m'" is an integer 0-8; n'" is an integer 0- 
25 8; x'" is an integer 1-8; Q* is hydrogen or C,-C4 alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M* and Z" may be optionally substituted with the groups D', E' or 

Re 

r 

— (^)x^OQ" 



re 

30 



Re" 
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wherein each R6"" is independently selected from the group consisting of hydrogen, C3- 
Cg cycloalkyl, C.-Q alkyl, and (CHj)^ . -phenyl, wherein m"" is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or Cj-Q alkyl or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C^-C^ alkoxy; each E' is independently 
5 selected from the group consisting of Hal, OH, and C,-Cg alkyl; and 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 

10 and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 



15 



138. A compound according to claim 1. wherein R is R2, R2 is 

T 

(^)n Z 

R6 

wherein each R6 is independently selected from the group consisting of hydrogen, C^-C^ 
alkyl, and (CHj^-phenyl, wherein n' is an integer 0-8; n is an integer 1-8; and Z is heterocycle, 

20 wherein Z is substituted with 1 to 3 substituents, which may be the same or different, 

and which are selected from the group consisting of 

Re" W ?6" R" Re" 

D. — (^)x--S-Rs° — (^)x"— N-Rg" —(Qx-^OM' and — (^)n'^Z" 
25 "e" • Re" ' Re" Re" 



wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and Cj-C, alkoxy; b is an integer 0-2; Z" is selected from the group consisting 
of phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from 
30 the group consisting of hydrogen, Cj-Cg cycloalkyl, €,-€4 alkyl, and (CHj) ^. -phenyl, wherein 
m" is an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting 
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of hydrogen, C,-C4 alkyl, 

r r 

— (C)x"*"OQ' and — {(^)r)—Z' 



wherein each R6"' is independently selected from the group consisting of hydrogen, C3- 
Cg cycioalkyl. C^-C^ alkyl, and (CH2)„...-phenyl, wherein m'" is an integer 0-8; n'" is an integer 
0-8; x'" is an integer 1-8; Q' is hydrogen or C,-C4 alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycioalkyl, and napthalcne, 

wherein the groups M' and Z" may be optionally substituted with the groups D\ E' or 

R 

r 

— (^)x"^OQ" 
Re"" 

wherein each R6"" is independently selected from the group consisting of hydrogen, C3- 
Cg cycioalkyl. C^-C, alkyl, and (CHj)^ --phenyl, wherein m"" is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or C^-C^ alkyl or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy. and Ci-C4 alkoxy; each E' is independently 
selected from the group consisting of Hal, OH, and CpCg alkyl; and 

Rl is selected from the group consisting of cyclopentyl, and isopropyl, 

and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 



139. A compound according to claim 138 wherein Z is substituted with the group D. 
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140. A compound according to claim 139 wherein D is Cf-C^ alkoxy. 



141. A compound according to claim 140 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[(3-(5-methoxyindolyl))-2-ethylamino]-9-cyclopentylpurine 

5 dihydrochloride 

142. A compound according to claim 1, wherein is R2, R2 is 



10 



20 



25 



R6 
I 

(9)n- 



R6 

wherein each R6 is independently selected from the group consisting of hydrogen, Cj-Cg 
cycloalkyl, C1-C4 alkyl, and (CH2)„-phenyl; n is an integer 0-8; and Z is heterocycle. 



15 wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 

or different, and which are selected from the group consisting of D, E, 



R," Re" Re" 



— ((j;)x'--S-R6" — ((j5)x"— N-Rg" 
Re" • "e" 

n " R " 

I' I* 

— (C)x"— OM' and — ((^)n^ — Z" 
R.- Re" 



wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and Ci-C4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and Cj-Cg alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
30 group consisting of hydrogen, Cj-Cg cycloalkyl, C1-C4 alkyl, and (CH2)„,"-phenyl. wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C1-C4 alkyl, 
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— (C))r-OQ' and — (Cj^)n'-=— 

Re- Re'" 



wherein each R6"' is independently selected from the group consisting of hydrogen, C3- 
Cg cycloalkyl, C,-Q alkyl. and (CH2)n»...-phenyl, wherein m'" is an integer 0-8; n'" is an integer 
0-8; X'" is an integer 1-8; is hydrogen or C^-C^ alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and Z" may be optionally substituted with the groups D\ E' or 



R 

r 

— (^)x'^OQ" 
15 Re"" 

wherein each R6"" is independently selected from the group consisting of hydrogen, C3- 
Cg cycloalkyl. €,-€4 alkyl, and (CHj)^ .-.-phenyl, wherein m"" is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or C^-C^ alky or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and €,-€4 alkoxy; each E' is independently 
20 selected from the group consisting of Hal, OH, and Cj-Cg alkyl; and 

Rl is cyclopentenyl, 
and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

25 

143. A compound according to claim 1 , wherein R is R2,R2 is Z, 
wherein Z is cycloalkyl, 



30 



wherein Z may be optionally substituted with 1 to 3 substituents, which may be 
the same or different, and which are selected from the group consisting of D, E, 
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(^)x'^S-R6" — (^)x--N-R6" 
Re" ■ "e" 



Re" '?6" 
1 I 

— (C)x"— OM' and — {(^)n-' — Z" 

R«" Re" 



wherein each D is independently selected from the group consisting of irifluoromethyl, 
trifluoromethoxy, and C,-C4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and Cj-Cg alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
15 phenyl heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected firom the 
group consisting of hydrogen, Cj-Cg cycloalkyl, C,-C4 alkyl, and (CH2)„"-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, Cj-C^ alkyl, 

20 Y Y 

— (<j:))r--OQ' and — (^)n'-^z"' 

Re'" Re'" 
wherein each R6"' is independently selected from the group consisting of hydrogen, C3- 
Cg cycloalkyl. €,-€4 alkyl, and (CH2)„...-phenyl, wherein m'" is an integer 0-8; n*" is an integer 
25 0-8; x"' is an integer 1-8; Q' is hydrogen or C,-C4 alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and Z" may be optionally substituted with the groups D\ E' or 

30 Re"" 

— ((j:)x*^OQ" 
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wherein each R6'"' is independently selected from the group consisting of hydrogen, Cy 
Cg cycloalkyl, C,-C4 alkyl, and (CH2)n, . . -phenyl, wherein m"" is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or C.-C4 alkyl or phenyl ; each D* is independently selected from the group 
5 consisting of trifluoromethyl, trifluoromethoxy, and C1-C4 alkoxy; each E' is independently 
selected from the group consisting of Hal, OH, and Cj-Cg alkyl; and 



and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

144. A compound according to claim 143 wherein Z is substituted with the group E. 



146. A compound according to claim 145 which is tran-2-[trans-(4-aminocyclohexyl)- 
amino]-6-[(4-hydroxy)cyclohexylamino]-9-cyclopentylpurine dihydrochloride or cis-2-[trans- 
(4-aminocyclohexyl)amino]-6-[(4-hydroxy)cyclohexylamino]-9-cyclopentylpurine 
20 dihydrochloride. 



Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 



10 



15 



145. A compound according to claim 144 wherein E is OH. 



147. A compound according to claim 143 wherein Z is substituted with the group 



25 



{C)x»^OM' 




30 



wherein R6", x", and M' are as defined in claim 143. 

148. A compound according to claim 147 wherein M' is hydrogen. 
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149. A compound according to claim 148 which is (R,S)-2-[trans-(4- 

aminocyclohexyl)amino]-6-[(l-hydroxymethyl)cyclopentylamino]-9-cyclopentylpurine 
dihydrochloride. 

5 150. A compound according to claim 1 , wherein R is R2,RS is 

R6 

I 

— (^)n Z 

R6 

10 

wherein each R6 is independently hydrogen or Cj-Cg cycloaikyl, with the proviso that at 
least one of R6 is Cj-Cg cycloaikyl; n is an integer 1-8; and Z is cycloaikyl, 

wherein Z may be opUonally substituted with 1 to 3 substituents, which may be the same 
15 or different, and which are selected from the group consisting of D, E, 



20 



25 



R" (P)'' R." Rfi" 

r ^ r i 

— (C)x"— S-R" — (C)x--N-R6" 



«j;)x"-S-R3" — ((jJ 
Re" ■ Re 



R«" "i^e" 
,e ,e 

— (C)x'^OM' and — (^)rV' — Z" 
Re" Re" 



wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and Ci-Q alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and Cj-Cg alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
30 phenyl, heterocycle, cycloaikyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, Cj-C, cycloaikyl. C,.C4 alkyl, and (CHj)„»-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
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V r 

—{Qy^oa and —{<^)r^'^r 
Re'- Rs'" 

wherein each R6'" is independently selected from the 
group consisting of hydrogen. CyC^ cycloalkyi, C1-C4 
10 alkyl, and (CH2)m .-phenyl, wherein m*" is an integer 0-8; 

n*" is an integer 0-8; x*" is an integer 1-8; Q' is hydrogen 
or C,-C4 alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and 
napthalene, 

15 

wherein the groups M* and Z" may be optionally substituted with the groups D\ E' or 

R 

I' 

— (px'^OQ" 

Rttit 
6 

wherein each R6"" is independently selected from the 
group consisting of hydrogen, CyC^ cycloalkyl, C1-C4 
alkyl, and (CHj)^ .--phenyl, wherein m"" is an integer 0-8; 
x"" is an integer 0-8; Q" is hydrogen or C1-C4 alkyl or 
25 phenyl; each D' is independently selected from the group 

consisting of trifluoromethyl, trifluoromethoxy, and Ci-C4 
alkoxy; each E' is independently selected from the group 
consisting of Hal, OH, and C^-C^ alkyl; and 



30 



Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 

and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 
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151. A compound according to claim 1 , wherein R is R2,R2 is 

R6 

I 

(^)n Z 

5 R6 

wherein each R6 is independently selected from the group consisting of hydrogen, C,-C4 
alkyl, and (CH2)„.-phenyl, wherein n' is an integer 0-8; n is an integer 1-8; and Z is cycloalkyi, 

wherein Z is substituted with 1 to 3 substituents, which may be the same or different, 
10 and which are selected from the group consisting of 



15 



^e" f ^ ^" R," R, 



D, — (<j;)x'^S-Rg" — ((j;)x^N-R6" — (C)x^OM' and — (^)n^2" 
Re" . Re" • Re" Re" 



wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C4 alkoxy; b is an integer 0-2; Z" is selected from the group consisting 
of phenyl, heterocycle, cycloalkyi, and naphthalene; each R6" is independently selected from 
the group consisting of hydrogen, Cj-Cg cycloalkyi, C,-C4 alkyl, and (CHj) ^.-phenyl, wherein 
20 m" is an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M* is selected from the group 
consisting of hydrogen, Q,^-Q.^ alkyl. 



Rb" F^" 

r r 

— (^)x"'-Oa and — (^)n2— Z" 
25 F^- Rg- 



wherein each R6'" is independently selected from the group consisting of hydrogen, Cj- 
Cg cycloalkyi, C,-C4 alkyl, and (CH2)„...-phenyl, wherein m"* is an integer 0-8; n"' is an integer 
0-8; X'" is an integer 1-8; Q' is hydrogen or €,-€4 alkyl; and 27" is selected from the group 
30 consisting of phenyl, heterocycle, cycloalkyi, and napthalene. 



wherein the groups M' and Z" may be optionally substituted with the groups D', E' or 
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Re"" 



— (^)x*^OQ" 
Re"" 



wherein each R6"" is independently selected from the group consisting of hydrogen, C3- 
Cg cycloalkyl, C,-C4 alkyl, and (CHi)^, --phenyl, wherein m"" is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or C^-C^ alkyl or phenyl; each D* is independently selected from the group 
10 consisting of trifluoromethyl, trifluoromethoxy, and C^-C^ alkoxy; each E' is independendy 
selected from the group consisting of Hal, OH, and C,-Cg alkyl; and 

Rl is selected from the group consisting of cyclopentyl and isopropyl, 
and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

15 

152. A compound according to claim 151 wherein Z is substituted with the group 

Re" 



— (C)x^OM' 



20 p M 



wherein R6", x", and M' are as defined in claim 146. 

25 153. A compound according to claim 152 wherein M' is hydrogen. 

154. A compound according to claim 153 which is 2-[trans-(4-aminocyciohexyl)- 
amino]-6-[4-(hydroxymethyl)cyclohexanemethylamino]-9-cyclopentylpurine dihydrochloridc. 



30 
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1 55. A compound according to claim 1 .wherein R is R2,R2 is 

R6 

I 

(^)n z 

R6 

wherein each R6 is independently selected from the group consisting of hydrogen, Cj-Cg 
cycloalkyl. C1-C4 alkyl, and (CH2)„-phenyl; n is an integer 0-8; and Z is cycloalkyl, 

wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 
or different, and which are selected from the group consisting of D, E, 

R" R" Rg" 

r t r 1 

— (^x-^S-Rfi" — ((j;)x— N-Rg" 



Re" • Re" 



Re" Re" 
— (C)x'^OM' and — (Cjn" — T 

Re" Re" 



wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and €,-€4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C,-Cg alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, Cj-Cg cycloalkyl, €,-€4 alkyl, and (CHj)„..-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M* is selected from the group 
consisting of hydrogen, C,-C4 alkyl, 

?■ Y 

— (Qx-'-OQ' and — (^)n'i— z" 
wherein each R6'" is independently selected from the group consisting of hydrogen, Cj- 
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Cg cycloalkyl, C,-Q alkyl, and (CHj)^* --phenyl, wherein m'" is an integer 0-8; n'" is an integer 
0-8; x'" is an integer 1-8; Q' is hydrogen or C^-C^ alkyl; and Z*" is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and Z' may be optionally substituted with the groups D', E' or 



wherein each R6'"' is independently selected from the group consisting of hydrogen, Cj- 
Cg cycloalkyl, C^C^ alkyl, and (CHi)^ --phenyl, wherein m"" is an integer 1-8; x"" is an integer 
0-8; Q" is hydrogen or C^-C^ alkyl or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C^-C^ alkoxy; each E' is independently 
selected from the group consisting of Hal, OH, and Cj-Cg alkyl; and 



and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

156. A compound according to claim 1, wherein R is R2 NH-, wherein 
R2 is C9-C(2 alkyl, which may be optionally substituted with 1 to 3 substituents, which may be 
the same or different, and which are selected from the group consisting of D, E, 




'6 



Rl is cyclopentenyl, 



It 



(P)b 




'6 




■Z" 
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wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C^-C^ alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and Cj-Cg alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
5 group consisting of hydrogen, Cj-Cg cycloalkyl, C^-C^ alkyl, and (CH2)„i"-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C^-C^ alkyl. 



FL- Ft"' 

r r 

10 — (<j:)x--OQ' and — (Cj5)n"-:— z" 

wherein each R6"' is independently selected from the group consisting of hydrogen, C3- 
Cg cycloalkyl, C^-C^ alkyl, and (CH2)m."-phenyl, wherein m"' is an integer 0-8; n'" is an integer 
0-8; X'" is an integer 1-8; Q' is hydrogen or €,-€4 alkyl; and is selected from the group 
15 consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 



wherein the groups M' and Z" may be optionally substituted with the groups D', E' or 

R 

r 

20 — (^)x'^OQ" 

Re"" 



wherein each R6'"' is independently selected from the group consisting of hydrogen, C3- 
25 Cg cycloalkyl, C1-C4 alkyl, and (CHj)^ ....-phenyl, wherein m"" is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or C^-C^ alkyl; each D' is independently selected from the group consisting 
of trifluoromethyl. trifluoromethoxy, and C^-C^ alkoxy; each E' is independently selected from 
the group consisting of Hal. OH. and Cj-Cg alkyl; and 

30 Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 

isopropyl, 
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and the phaimaceutically acceptable salts, optical isomers, and hydrates thereof. 



15 



20 



25 



157. A compound according to claim 1 , wherein R is R2NH-. wherein R2 is 

' R6 

I 

(^)x — OM 

R6 

wherein each R6 is independently selected from the group consisting of hydrogen, Cj-Cg 
10 cycloalkyl, C,-C4 alkyl, and (CH2)„-phenyl, wherein m is an integer 0-8; x is an integer 1-8; and 
M is selected from the group consisting of hydrogen, Cj-C^ alkyl, 

— (^)x'— OQ and — (Cj:)n* — z 
Re* ^ 

wherein each R6* is independently selected from the group consisting of hydrogen, C3- 
Cg cycloalkyl, C,-C4 alkyl, and (CH2)„.-phenyl. wherein m' is an integer 0-8; n' is an integer 0- 
8; x' is an integer 1-8; Q is hydrogen or €,-€4 alkyl; and Z' is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl. and napthalene; and 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and isopropyl, 
and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

158. A compound according to claim 1 , wherein R is R2NH-, wherein R2 is 

R6 
I 

(^)n z 

R6 

wherein each R6 is independently selected from the group consisting of hydrogen, Cj-Cg 
30 cycloalkyl. CJ-C4 alkyl, and (CH2)„-phenyl, wherein m is an integer 0-8; n is an integer 0-8; and 
Z is naphthalene. 
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wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same or 
different, and which are selected from the group consisting of D, E, 




wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C1-C4 alkoxy; each E is independently selected from the group consisting 
15 of Hal, OH, and Cj-Cg alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, Cj-Cg cycloalkyl. C,-C4 alkyl, and (CH2)„"-phcnyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M* is selected from the group 
consisting of hydrogen, C^-C^ alkyl. 

20 

r 1 

— (^)x--OQ' and — (^)n'-^Z" 
Re'" f^'" 

25 wherein each R6'" is independently selected from the group consisting of hydrogen, C3- 

Cg cycloalkyl, C^-C^ alkyl. and (CHj)^— phenyl, wherein m'" is an integer 0-8; n'" is an integer 
0-8; X*" is an integer 1-8; Q* is hydrogen or C^-C^ alkyl; and Z'" is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

30 

wherein the groups M' and Z" may be optionally substituted wi± the groups D', E' or 
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'6 



UH 



— (^)x-"OQ" 



wherein each R6"" is independently selected from the group consisting of hydrogen, C3- 
Cg cycloalkyl, C^-C^ alkyl, and (CHj)^ --phenyl, wherein m"" is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or C^-C^ alkyl or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and CJ-C4 alkoxy; each E' is independently 
selected from the group consisting of Hal, OH, and Cj-Cg alkyl; and 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 

and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

159. A compound according to claim 1, wherein R is R2NH-. wherein R2 is Z, 



wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 
or different, and which are selected from the group consisting of D, E, 



wherein Z is phenyl, 




'6 



II 




'6 



II 



'6 




wherein each D is independently selected from the group consisting of triflubromethyl, 
trifluoromethoxy, and C^-C^ alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and CpCg alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
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phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, CyC^ cycloalkyl, €,-€4 alkyl, and (CH2)ro"-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C^-C^ alkyl, 

? r 

— (^)r-Oa and —{Cjn—r 

wherein each R6"' is independently selected from the group consisting of hydrogen, C3- 
10 Cg cycloalkyl, Cj-C^ alkyl, and (CH2)„."-phenyl, wherein m*" is an integer 0-8; n"' is an integer 
0-8; x'" is an integer 1-8; Q' is hydrogen or C,-C4 alkyl; and Z'" is selected from the group 
consisting of phenyl, heterocycie, cycloalkyl, and napthalene. 



wherein the groups M' and Z*' may be optionally substituted with the groups D', E' or 

15 

R 

I' 

— (^)x*^OQ" 

wherein each R6"" is independently selected from the group consisting of hydrogen, C3- 
20 Cg cycloalkyl, C,-C4 alkyl, and (CHj)^, —phenyl, wherein m"" is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or C^-C^ alkyl or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C,-C4 alkoxy; each E' is independently 
selected from the group consisting of Hal. OH, and Cj-Cg alkyl; and 

Rl is selected from the group consisting of cyclopentyi, cyclopentenyl 
25 and isopropyl, 

and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 
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160. A compound according to claim 159 wherein Z is substituted with the group E. 

161. A compound according to claim 160 wherein E is Hal. 

5 162. A compound according to claim 161 which is 2-[trans-(4-aminocyclohexyl)- 

amino]-6-[2.6-dichlorophenylhydra2ino]-9-cyclopentylpurine dihydrochloride; 2-[trans-(4- 
aminocyclohexyl)amino]-6-(2-chlorophenylhydrazino)-9-cyclopentylpurine dihydrochloride; 2- 
[trans-(4-aniinocyclohexyl)amino]-6-[-2-fluorophenylhydrazino]-9-cyclopentylpurine 
dihydrochloride; or 2-[trans-(4-aminocyclohexyl)amino]-6-(2.4-dichlorophenylhydrazino)-9- 

1 0 cyclopentylpurine dihydrochloride 

163. A compound according to claim 1, wherein R is R2NH-, wherein R2 is 

R6 
I 

((j:)n z 



15 R6 

wherein each R6 is independently hydrogen or Cj-Cg cycioalkyl, with the proviso that at 
least one of R6 is Cj-Cg cycioalkyl; n is an integer 1-8; and Z is phenyl, 

20 wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 

or different, and which are selected from the group consisting of D, E, 

on (0)b R.. Rg" 

1^ f r I 

— (^)x--S-Re" — (C)x^N"Re" 
25 Re" ' "e" 

I I 
— (C)x--OM' and — (C)n^ — 



30 



wherein each D is independently selected from the group consisting of trifluoromethyl, 
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trifluoromethoxy, and CyC^ alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and Ci-Cg aikyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, Cj-Cg cycloalkyl, C,-C4 alkyl, and (CH2)„»..-phenyl, wherein m" is 
5 an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C1-C4 alkyl, 

— (C))r-Oa and — (<pn'-^Z" 
10 Re- 

wherein each R6"' is independently selected from the group consisting of hydrogen, Cj- 
Cg cycloalkyl, C1-C4 alkyl, and (CH2)„."-phenyl, wherein m'" is an integer 0-8; n'" is an integer 
0-8; x'" is an integer 1-8; Q' is hydrogen or C1-C4 alkyl; and Z"* is selected from the group 
15 consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and 27' may be optionally substituted with the groups D\ E' or 

20 _((j.)5^a.^0Q" 

Re"" 

wherein each R6"" is independently selected from the group consisting of hydrogen, C3- 
Cg cycloalkyl, C,-C4 alkyl, and (CH2)„» --phenyl, wherein m"" is an integer 0-8; x"" is an integer 
25 0-8; Q" is hydrogen or C^C^ alkyl or phenyl; each D' is independendy selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C^-C^ alkoxy; each E' is independently 
selected from the group consisting of Hal, OH, and Cj-Cg alkyl; and 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
30 isopropyl, 

and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 



164. 



A compound according to claim 1, wherein R is R2NH-, wherein R2 is 
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R6 
I 

(<jJ)n Z 

R6 

5 wherein each R6 is independently selected from the group consisting of hydrogen, C1-C4 

alkyl, and (CH2)m-phenyl, wherein m is an integer 0-8; n is an integer 1-8; and Z is phenyl. 



wherein Z is substituted with 1 to 3 substituents, which may be the same or different, 
and which are selected from the group consisting of 

10 

D, —(ajx-^s-Rg" — ((j:)x'^N-R6" — (C)x— OM' and — ((j:)n*^Z" 
Re" • Re" ' Rfi- Re" 



15 

wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and Cj-Cg alkyl; b is an integer 0-2; Z* is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6"is independently selected from the 
20 group consisting of hydrogen, C3-C8 cycloalkyl, C,-C4 alkyl, and (CHj) ^--pheny, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C1-C4 alkyl. 



25 r r 

—((^)>r-oa and — (C)n'-^Z"' 
Re" 



wherein each R6'" is independently selected from the group consisting of hydrogen, C3- 
30 Cg cycloalkyl. C1-C4 alkyl, and (CH2)„...-phenyl, wherein m'" is an integer 0-8; n"' is an integer 
0-8; x'" is an integer 1-8; Q* is hydrogen or C1-C4 alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle. cycloalkyl. and napthalene. 
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wherein the groups M' and Z" may be optionally substituted with the groups D', E' or 

I 

— (^)x"^OQ" 

RUN 
^ 6 

wherein each R6"" is independently selected from the group consisting of hydrogen, C3- 
Cg cycloalkyl, C,-C4 alkyl, and (CH2)m"-phenyl» wherein m"" is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or C^-C^ alkyl or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C,-C4 alkoxy; each E' is independently 
10 selected from the group consisting of Hal, OH, and C|-Cg alkyl; and 

Rl is selected from the group consisting of cyclopeniyl and isopropyl, 
and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

15 165. A compound according to claim 1 , wherein R is R2NH-, wherein R2 is 

R6 
I 

(<j:)n z 

R6 

20 

wherein each R6 is independently selected from the group consisting of hydrogen, Cj-Cg 
cycloalkyl, €,-€4 alkyl, and (CH2)m-phenyl, wherein m is an integer 0-8; n is an integer 0-8; and 
Z is phenyl, 

25 wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 

or different, and which are selected from the group consisting of D, E, 



30 
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5 




wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy. and C^-C^ alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C|-Cg alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
15 group consisting of hydrogen, Cj-Cg cycloalkyl, €,-€4 alkyl, and (CH2)ro^-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C4 alkyl, 



20 — (QjT-OQ' and — (^)n'^Z"' 



wherein each R6"' is independently selected from the group consisting of hydrogen, C3- 
Cg cycloalkyl, C^-C^ alkyl, and (CH2)ro*..-phenyl, wherein m'" is an integer 0-8; n'" is an integer 
25 0-8; x'" is an integer 1-8; Q' is hydrogen or C1-C4 alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and Z" may be optionally substituted with the groups D', E' or 

30 |8 

— ((jJjx'^OQ" 

Re"" 

wherein each R6"" is independently selected from the group consisting of hydrogen, C3- 
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Cg cycloalkyl CrC4 alkyl. and (CHj)^ .-.-phenyl, wherein m"" is an integer 0-8; x"" is an integer 
0-8; 

Q" is hydrogen or C^-C^ alkyl or phenyl; each D' is independently selected from the group 
5 consisting of trifluoromethyl, trifluoromethoxy, and C1-C4 alkoxy; each E' is independently 
selected from the group consisting of Hal, OH, find C^-Cg alkyl; and 

Rl is cyclopentenyl, 
and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

10 

166. A compound according to claim 1, wherein R is R2NH-, wherein R2 is Z 

wherein Z is heterocycie, optionally substituted with 1 to 3 substituents, which 
may be the same or different, and which are selected from the group consisting 
ofD, E, 

15 



20 




25 

wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and CJ-C4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and Cj-Cg alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycie, cycloalkyl, and naphthalene; each R6" is independently selected from the 
30 group consisting of hydrogen, CyC^ cycloalkyl, C,-C4 alkyl, and (CH2)„"-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, €,-€4 alkyl. 
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— (C))rHX)' and — ((j?)n— Z" 

Re" Re 



wherein each R6"' is independently selected from the group consisting of hydrogen, Cj-Cg 
cycloalkyU C,-C4 alkyl, and (CH2)„..-phenyl, wherein m'" is an integer 0-8; n'" is an integer 0- 
8; X*" is an integer 1-8; Q' is hydrogen or C,-C4 alkyl; and T" is selected from the group 
10 consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and Z" may be optionally substituted with the groups D', E' or 

1 

j5 — (^)x— OQ" 

Re"" 

wherein each is independently selected from the group consisting of hydrogen, C3- 
Cg cycloalkyl, C,-C4 alkyl, and (CH2)„-«-phenyl, wherein m'"' is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or Ci-C4 alkyl or phenyl; each D' is independently selected from the group 
20 consisting of trifluoromethyl, trifluoromethoxy, and C1-C4 alkoxy; each E' is independently 
selected from the group consisting of Hal, OH, and Cj-Cg alkyl; and 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 

25 

and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 
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167. A compound according to claim 1 , wherein R is R2NH-, wherein R2 is 

R6 

I 

(^)n z 

R6 

wherein each R6 is independently hydrogen or Cj-Cg cycloalkyl, with the proviso that at 
least one of R6 is Cj-Cg cycloalkyl; n is an integer 1-8; and Z is heterocycle. 



wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 
10 or different, and which are selected from the group consisting of D, E, 



5 



15 



R.- (0)b R," R 

— ((j;)x'^S-R6" — ((jJ)x'^N-R6" 
R " . Re" 



n " R " 

— (C)x'^OM' and — {C)tf — Z" 



(C)x"—OM' and — (<j;) 
Re" Re" 



20 



wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C,-Cg alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
25 group consisting of hydrogen, Cj-Cg cycloalkyl, C1-C4 alkyl. and (CH2)„--phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C4 alkyl. 



30 _((px«-oQ' and — ((j;)n'i— Z" 

Re" f^" 
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wherein each R6"* is independently selected from the group consisting of hydrogen, CyC^ 
cycloalkyl, C^-C^ alkyl, and (CH2)„.«-phenyl, wherein m'" is an integer 0-8; n'" is an integer 0- 
8; x'" is an integer 1-8; Q' is hydrogen or C,-C4 alkyl; and ZT" is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and Z" may be optionally substituted with the groups D', E* or 



wherein each R6'"' is independently selected from the group consisting of hydrogen, C3- 
Cg cycloalkyl, C^C^ alkyl, and (CHi)^ ....-phenyl, wherein m"" is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or €,-€4 alkyl or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C^C^ alkoxy; each E' is independently 
selected from the group consisting of Hal, OH, and Ci-Cg alkyl; and 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 

and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 
168. A compound according to claim 1, wherein R is R2NH-, wherein R2 is 



'6 




R6 




R6 



wherein each R6 is independently selected from the group consisting of hydrogen, C^C^ 
alkyl, and {CH2)„-phenyl. wherein m is an integer 0-8; n is an integer 1-8; and Z is heterocycle, 



wo 99/43675 PCT/US99/03450 

274 

wherein Z is substituted with 1 to 3 substituents, which may be the same or different, 
and which are selected from the group consisting of 



D. — (ax^S-Rfi" — ((j:)x— N-Rg" — (ax-^OM- and — ((jJ)n^Z" 
Re" • Re" • Re" "e" 



wherein each D is independently selected from the group consisting of trifluoromethyl, 
10 trifluoromethoxy, and C^-C^ alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and Cj-Cg alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6"is independently selected from the 
group consisting of hydrogen, Cj-Cg cycloalkyl, C1-C4 alkyl, and (CH2)„j"-pheny, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
15 consisting of hydrogen, C1-C4 alkyl, 

Re™ 'i^"' 

r I 

— (Qx^MX)' and — (^)n— Z"' 
Re*- Re^ 
20 wherein each R6'" is independently selected from the group consisting of hydiogen, Cj- 

Cg cycloalkyl, C1-C4 alkyl, and (CH2)m--phenyl, wherein m'" is an integer 0-8; n'" is an integer 
0-8; 

x'" is an integer 1-8; Q* is hydrogen or C1-C4 alkyl; and Z"' is selected from the group 
25 consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and Z" may be optionally substituted with the groups D', E' or 

Re" 

I 

30 — (C)x"^OQ" 



Re" 
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wherein each R6"" is independently selected from the group consisting of hydrogen, C3- 
Cg cycloalkyl, C1-C4 alkyl, and (CH2)„.n.-phenyl, wherein m"" is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or C,-C4 alkyl or phenyl; each D* is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C,-C4 alkoxy; each E* is independently 
5 selected from the group consisting of Hal, OH, and Cj-Cg alkyl; and 

Rl is selected from the group consisting of cyclopentyi, and isopropyl, 
and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

10 169. A compound according to claim 1 , wherein R is R2NH-, wherein R2 is 

R6 

I 

(^)n z 

R6 



15 wherein each R6 is independently selected from the group consisting of hydrogen, Cj-Cg 

cycloalkyl, C,-C4 alkyl, and (CH2)m-phenyl, wherein m is an integer 0-8; n is an integer 0-8; and 
Z is heterocycle, 

wherein Z may be optionally substituted with 1 to 3 substitucnts, which may be the same 
20 or different, and which are selected from the group consisting of D, E, 



q« (0)b Ro R" 

1^ t r r 

— (^)x--S-R6" — (C)x— N-Rg" 

25 ^ ' 

R " Rr" 

ye 1 6 

— (C)x^OM' and — {f^n^ — T 



Re" Re" 
30 

wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C4 alkoxy; each E is independently selected from the group consisting 
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of Hal, OH, and CpCg alkyl; b is an integer 0-2; 27' is selected from the group consisting o^ 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6'* is independently selected from the 
group consisting of hydrogen, Cj-Cg cycloalkyl, C,-C4 alkyl. and (CH2)m"-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C4 alkyl, 

r I 

— (C)x"MDQ' and — ((j^)n'^Z"* 

wherein each R6"' is independently selected from the group consisting of hydrogen, Cy 
Cg cycloalkyl, C,-C4 alkyl, and (CHjjn^.-phenyl, wherein m"' is an integer 0-8; n'" is an integer 
0-8; x'" is an integer 1-8; Q' is hydrogen or C,-C4 alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and Z" may be optionally substituted with the groups D', E' or 

R 

r 

— (C)x'^OQ" 
Re"" 

wherein each R6"" is independently selected from the group consisting of hydrogen, C3- 

Cg 

cycloalkyl, €,-€4 alkyl, and (CH^)^ ....-phenyl, wherein m"" is an integer 0-8; x"" is an integerO- 
8; Q" is hydrogen or C,-C4 alky or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and €,-€4 alkoxy; each is independently 
selected from the group consisting of Hal, OH, and Ci-Cg alkyl; and 



Rl is cyclopentenyl, 
and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 



10 
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170. A compound according to claim 1 , wherein R is R2NH-, wherein R2 is Z, 
wherein Z is cycioalkyl, 

wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 
or different, and which are selected from the group consisting of D, E, 

i« r r 1 

— (C)x— S-Re" — (^)x— N-Re" 
Re" • Re" • 

R»" Re" 
1 I 
— (C)x'^OM' and — (<j;)n' — Z" 

Re- Re" 

wherein each D is independently selected from the group consisting of trifluoromethyl, 
15 trifluoromethoxy. and C^-C^ alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and CpCg alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycioalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, C3-C8 cycioalkyl, Ci-C^ alkyl, and (CH2)m"-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
20 consisting of hydrogen, C^-C^ alkyl, 

— (9))^^0Q' and —{<^)rP—Z" 



25 



Re" Re'" 



wherein each R6'" is independently selected from the group consisting of hydrogen, C3- 
Cg cycioalkyl, C,-C4 alkyl, and (CH2)„...-phenyl, wherein m'" is an integer 0-8; n"* is an integer 
0-8; x'" is an integer 1-8; Q' is hydrogen or Ci-C, alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycioalkyl, and napthalene. 



30 



wherein the groups M' and Z' may be optionally substituted with the groups D', E' or 
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— (^)x'**-OQ" 
Re"" 

5 wherein each R6"" is independently selected from the group consisting of hydrogen, C,- 

Cg cycloalkyl, C,-C4 alkyl, and (CH2)m""-phenyl, wherein m"" is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or C1-C4 alkyl or phenyl; each D' is independendy selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C1-C4 alkoxy; each E' is independently 
selected from the group consisting of Hal, OH. and CpCg alkyl; and 

10 Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 

isopropyl, 

and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 



15 



171. A compound according to claiml, wherein R is R2NH-. wherein R2 is 



R6 
I 

(^)n z 

R6 

20 

wherein each R6 is independently hydrogen or Cj-Cg cycloalkyl, with the proviso that at 
least one of R6 is Cj-Cg cycloalkyl; n is an integer 1-8; and Z is cycloalkyl, 

wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 
25 or different, and which are selected from the group consisting of D, E. 



30 
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5 




10 wherein each D is independently selected from the group consisting of trifluoromethyi, 

trifluoromethoxy, and C^-C^ alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and Cj-Cg alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, C3-C8 cycloalkyl, C,-C4 alkyl, and (CH2)„»-phenyl, wherein m" is 

15 an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C4 alkyl, 

— (^)x^OQ' and —{(^}n^Z" 
20 Rs" f^" 

wherein each R6'" is independently selected from the group consisting of hydrogen, C3- 
Cg cycloalkyl. CfC^ alkyl, and (CH2)„...-phenyl. wherein m'" is an integer 0-8; n'" is an integer 
0-8; x'" is an integer 1-8; Q' is hydrogen or C1-C4 alkyl; and Z'" is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

25 

wherein the groups M' and Z" may be optionally substituted with the groups D', E' or 



30 



1^ 
Re"" 



wherein each R6"" is independently selected from the group consisting of hydrogen, Cj-Cg 
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cycloalkyl, C1-C4 alkyl, and (CH2)^«..-phenyl, wherein m"" is an integer 0-8; x"" is an integer 0- 
8; Q" is hydrogen or C^-C^ alky or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy» and C1-C4 alkoxy; each E' is independently 
selected from the group consisting of Hal, OH, and Ci-Cg alkyl; and 
5 Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 

isopropyl, 

and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 



172. A compound according to claim 1, wherein R is R2NH-, wherein R2 is 

10 



R6 
I 

(CjJ)n. 

R6 



wherein each R6 is independently selected from the group consisting of hydrogen, C1-C4 
15 alkyl, and (CH2)n,-phenyl, wherein m is an integer 0-8; n is an integer 1-8; and Z is cycloalkyl, 

wherein Z is substituted with 1 to 3 substituents, which may be the same or different, 
and which are selected from the group consisting of 



20 



— (Qx^S-Rg" 



-(^)x^N-R6" 
Re" 



-(^)x'^OM' and 
Re" 



r 

-(C)n" 



Re" 



25 wherein each D is independently selected from the group consisting of trifluorometiiyl, 

trifluoromethoxy, and C,-C4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and CpCg alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6"is independentiy selected fh>m the 
group consisting of hydrogen, Cj-Cg cycloalkyl, C1-C4 alkyl, and (CHj) „..-pheny, wherein m" is 

30 an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C4 alkyl. 
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—((^yr-OCt and — ((j^)n=— Z" 
Re- 

5 wherein each R6"' is independently selected from the group consisting of hydrogen, C3- 

Cg cycloaikyl, CpC^ alkyl, and (CH2)„."-phenyl, wherein m"' is an integer 0-8; n'" is an integer 
0-8; x'" is an integer 1-8; Q' is hydrogen or C,-C4 alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycloaikyl, and napthalene, 

10 wherein the groups M' and 27* may be optionally substituted with the groups D\ E' or 



15 



(^)x^OQ" 
Re" 



wherein each R6"" is independently selected from the group consisting of hydrogen, C3- 
Cg cycloaikyl, C1-C4 alkyl. and (CH2)„, —phenyl, wherein m"" is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or C^-C^ alkyl or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl. trifluoromethoxy, and C1-C4 alkoxy; each E' is independently 
20 selected from the group consisting of Hal, OH, and Cj-Cg alkyl; and 

Rl is selected from the group consisting of cyclopentyl and isopropyl, 
and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

25 173. A compound according to claim 1 . wherein R is R2NH-. wherein R2 is 

R6 
I 

(^)n z 

R6 

30 wherein each R6 is independently selected from the group consisting of hydrogen, Cj-Cg 

cycloaikyl, C1-C4 alkyl, and (CH2)„-phenyl, wherein m is an integer 0-8; n is an integer 0-8; and 
Z is cycloalkyl.optionally substituted with 1 to 3 substituents independently selected from the 
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group consisting of D,E 



wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 
or different, and which are selected from the group consisting of D, E, 



5 



10 




wherein each D is independently selected from the group consisting of trifluoromethyU 
trifluoromethoxy, and C^-C^ alkoxy; each E is independently selected from the group consisting 
15 of Hal, OH, and Cj-Cg alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl. 



heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the group 
consisting of hydrogen, Cj-Cg cycloalkyl, C,-C4 alkyl, and (CH2)„..-phenyl, wherein m" is an 
20 integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C4 alkyl, 

FL'" Rb" 

r r 

— (C)x^OQ* and — (^)n*— Z"' 
25 F^- Re" 

wherein each R6"' is independently selected from the group consisting of hydrogen, C3- 
Cg cycloalkyl, C1-C4 alkyl, and (CH2)„.»-phenyl, wherein m'" is an integer 0-8; n'" is an integer 
0-8; x'" is an integer 1-8; Q' is hydrogen or C^-C^ alkyl; and Z"* is selected from the group 
30 consisting of phenyl, heterocycle, cycloalkyl, and napthalene. 



wo 99/43675 PCT/US99/03450 

283 

wherein the groups M' and Z" may be optionally substituted with the groups D\ E' or 



— (Cj:))c^OQ" 
5 Re"" 

wherein each R6"" is independently selected from the group consisting of hydrogen, C3- 
Cg cycloalkyl, C^C^ alkyl, and (CHj)^ .-phenyl, wherein m"" is an integer 0-8; x"*' is an integer 
0-8; Q" is hydrogen or Cj-C^ alkyl or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C^-C^ alkoxy; each is independently 
10 selected from the group consisting of Hal, OH, and Cj-Cg alkyl; and 
Rl is cyclopentenyl, 
and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

174. A compound according to claim 1, wherein R is R3R4N-R5- wherein 

15 

R3 and R4 are selected from the group consisting of hydrogen, C^-C^ alkyl and (CU^^- 
phenyl, wherein n is an integer 0-8, with the proviso that R3 and R4 not both be hydrogen; 

R5 is Cj-Cg alkylene; and 

20 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and isopropyl, 
and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

175, A compound according to claim 174 which is 2-[trans-(4-aminocyclohexyl)- 

25 amino]-6-[(2-N,N-diethylamino)ethylamino]-9-cyclopentylpurine uihydrochloride; 2-[trans-(4- 
aminocyclohexyl)aniino]-6-[(3-N,N-diethylaniino)propylaniino]-9-cyclopentylpurine 
trihydrochloride; or ]2-[trans-(4-aminocyclohexyl)amino]-6-[2-(phenylamino)ethylamino]-9- 
cyclopentylpurine trihydrochloride. 



30 



176. A method of treating a hyperproliferative disorder in a patient by administration 
of a compound according to claim 1 . 
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177. The method according to claim 176, wherein the hyperproliferative disorder is a 
neoplastic disease state. 

178. The method according to claim 177, wherein the neoplastic disease state is 

5 selected from leukemia, carcinoma, adenocarcinoma, sarcoma, melanoma or a mixed type of 
neoplasm. 

179. The method according to 178, wherein the leukemia is selected from acute 
lympholastic leukemia, chronic leukemia, acute myelobiastic leukemia and chronic mylocytic 

10 leukemia. 

180. The method according to 178, wherein the carcinoma is selected from those of 
the cervis, breast, prostate, esophagus, stomach, small intestines, colon, ovary and lungs, 

15 181. The method according to 178, wherein the adenocarcinoma is selected from 

those of the cervis, breast, prostate, esophagus, stomach, small intestines, colon, ovary and 
lungs. 

182. The method according to 178, wherein the sarcoma is selected from oesteroma, 
20 osteosarcoma, lipoma, lipsarcoma, hemangiomas and hemangiosarcoma. 

183. The method according to 178, wherein the melanoma is selected from 
amelanotic melanoma and melanotic melanoma. 

25 184. The method according to 178, wherein the mixed type of neoplasm is selected 

from carcinosarcoma, lymphoid tissue type, folicuUar reticulum, cell sarcoma and Hodgkins 
Disease. 

185. The method according to claim 176, wherein the hyperproliferative disorder is a 
30 neoplastic disease state. 



186. 



A method of preventing apoptosis in neuronal cells. 
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187. The method according to claim 186, wherein the apoptosis is induced by 
antineoplastic agents. 

188. The method according to claim 186, wherein the apoptosis is induced by 
cerebrovascular disease. 

189. The method according to claim 186, wherein the apoptosis is induced by stroke 
or infarction. 

190. A method of protecting method of protecting neuronal cells from apoptosis 
comprising administering a compound according to claim 1. 

191. A method of protecting neuronal cells from damage induced by antineoplastic 
agents, comprising administering a compound according to claim 1. 

192. A composition comprising an assayable amount of a compound of claim 1 in 
admixture or otherwise in association with an inert carrier. 

193. A pharmaceutical composition comprising an effective cdk-2 inhibiting amount 
of a compound of claim 1 in admixture or otherwise in association with one or more 
pharmaceutically acceptable carriers or excipients. 

194. The compound according to claim 1, wherein Z is a heterocycle substituted with • 
C,-(R6")rZ". 

195. The compoud according to claim 194, wherein wherein Z" is naphthalene. 

196. The compound according to claim 195, wherein wherein n" is 1. 

197. The compound according to claim 194, wjerein the compound is; 2-[Trans-(4- 
anMnocyclohexyl)amino]-6-[4-[l-(2-naphthyl)methyl]piperidinylaniino]-9K;yclopentyIpur^ 
trihydrochloride;2-[Trans-(4-aminocyclohexyl)amino]-6-[4-[ 1 -( 1 -naphthyl)methyl]- 
piperidinylamino] -9-cycIopentylpurine trihydrochloride. 
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